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ZOOLOGY. 
A. VERTEBRATA :-Embryology, Histology, and General. 

a. Embryolo-.? 

Origin of Nervous System of Vertebrates.$-Dr. W. H. Gaskdl, 
after a discussion of the relation between the structure, function, distri- 
bution, and origin of the cranial nerves, proporinds a new theory of the 
origin of the nervous system of Vertebrates ; any theory that shall be 
satisfactory must take into account not only i ts  s q p e i i t a l  arrangement 
but also i ts  tubular formation. If we fix our attention exclusively upon 
the nervous elements of the central nervous system me can describe it 
as a system composed of a bilateral chain of ganglia connected together 
by means of longitudinal and transverse commissures, wliich gives origin 
to  a series of segmental nerves, and is connected by means of well- 
defined commissnral tracts with another nervous syfitcm of liighcr 
function, which gives origin to  no outgoing nerves, except such nerves 
of special sense as  the optic and olfactory. In addition, however, to  i ts  
nervous elements the spinal cord contains an elaborate system of non- 
nervous structures, via. the supporting fitructures of the cord, and the 
folding over of the medullary plates gives origin not merely to nervous 
material but also to a tube of supporting tissue, which was originally 
formcd of compact layers of epithelial cells arranged symmetrically 
around the central canal. Dr. Gnskell thinks that, in  the embryological 
development of the central nervous system, we are observing the 
simultaneous development of two different orgaus, the one the uervoiis 
system, and the other the tube of supporting tissue, the forination of 
which is not necessarily involved with that of the nervous system. I n  
certain parts of the central nervous system the sole structure formed by 
the folding over of the medullary plate is the supporting tube which is 
not and never was nervous, while in other parts the simultaneous forma- 
tion of nervous materiel with that of the supporting tube has so compli- 

* The Society are not intended to be deriotcd by tlie editorial “we,” ~ n d  they do 
not hold themselves responsible for the views of the nutliors of the papers noted, 
nor for any claim to novelty or otherwise made by them. The object of this part of 
the Journrrl is to present a snmmnry of the  papers as actudl!/ pi~biisi~ed, and to 
describe and illustrate Instruments, Apparatus, &c., which arc either new or have 
not been previously described in this country. 

t This section includes not only papers relating to Embryology properly so called, 
but also those dealing with Evolution, Development, and Repro[Inction, and allied 
subjects. f Jourti. of Pliysiol., x. (1889) pp. 153-211 ( 5  pls.). 
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cated the problem that it is difficult to dccide which of tlie embryonic 
cells form supporting structure and which nervous material. Both 
ontogenetical and phylogcnetical evidence appears to lead to the con- 
clusion that the central nervous system of the higher Vei tebrates has 
been fornied by the spreading and increase of nervous material over the 
walls of an original non-nervous tube, the cellular elements of which 
tube, whatever its original function, have been utilized as supporting 
structures for tho nervous elements in those parts where the latter Lave 
invaded its walls ; while in other parts, where no such invasion has 
taken place, the walls of the tube have retained their simple cellular 
structure, or have undergone gelatinous degeneration. 

I f  a comparison be made of the brain of Petromyzon and that of 
Mammals me are led to the view that the nervous material of the Verte- 
brate central nervous system is situated in definite places outside but in 
close contact with tlie walls of a pre-existing non-nervous tube, and that 
the elements of this non-nervous tube, wliicll is formed by the folding 
over of the medullary plate, become utilized as the supporting tissue or 
myelospongium, wherever the nervous matter comes into contact with it. 

With regard to the embryological evidence, the difficulty lies in decid- 
ing which of the elements of the original embryonic tube will form nervous 
material, and which will form supporting structure ; though there has 
been much discussion on this point, Dr. Gaskell does not think that we 
can yet go much furcher than the observations of His-(1) all the 
cells of the embryonic tube do not form nervous material; (2) all the 
motor nerve-fibres arise as prolongations of the motor nerve-cells ; 
and (3) the motor nerve-cells, as soon as they can be recognized, are 
always situated in a perfectly definite place in the embryonic tube, viz. 
in the outer and not in the inner part. 

As a possible explanation of the ancestral history of the spinal cord, 
it is suggested that it was originally composed of a bilateral chain of 
ganglia, situated ventrally to a non-nervous tube, the parts of each 
chain being connected together by commissures also situated ventrally 
to this tube. By the increase and spreading round of the nerve-cells 
and nerve-fibres to the dorsal side, the original tube was so invaded with 
nervous elements that it lost its original character and became the 
supporting structure of the spinal cord; as most marked indications of 
its original character are the epithelial lining of the central canal and 
the peculiar structure of the substantia gelatinosa centralis. 

This definition does not, however, apply to the more anterior portion 
of the central nervous system ; in it the ventral chain of gauglia, instead 
of spreading round to the dorsal side of the tube, is connected by means 
of strong encircling commissures, which form a comrnissural collar 
around the tube, with a series of ganglia lying on the dorsal side of the 
tube, whose function is of a higher character than that of the ventral 
chain, and which give rise to no outgoing nerves, except those of such 
special senses as sight and smell. 

Clearly this dcscription would apply as well to nn invertebrate 
central nervous system, and, if it be true, it follows that the tube of 
supporting tissue around and within which the nervous system is formed, 
with i ts  extraordinary continuation by the neurenteric canal into the 
present alimentary cmal, was originally the whole or part of the 
alimentary canal of the invertebrate from which the vertebrate ancestor 
arose. Further, this tube must have had an anterior as well as a 
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posterior opening. Examination of the infundibular region (or that 
where the notochord and the uervous tissue which corresponds to the 
infra-oesophageal ganglia terminate) of an adult sheep bas led Dr. 
Gaskell to the discovery of what he believes to be the remains of the 
terminal cesophageal tube. Sections revealed the existence of a canal 
loading from the cavity of the infundibulum towards the corpus 
mamillare ; this canal lies quite on the surface of the brain, and occu- 
pies the greater portion of the length of the tuber cinereum ; it is  lined 
with epithelium continuous with that of the third ventricle and of thc 
infundibulum; its walls are composed of substance similar to the 
substuntia centralis gelatinosa ; the further away i t  is from the infundi- 
bulurn the more is its cavity closed by the approximation of its walls, 
and it vanishes at the very surface, completely closed. I t s  appearance i s  
exactly that of an open tube which has been bent down on the surface 
of the brain, so that its open extremity became obliterated by the coming 
together of its walls. The skate, the dogfish, and the lamprey have 
been all found to have this tube. Dr. Gaskell suggests that the terminal 
part of the esophagus has been obliterated by being folded down on 
the infra-oesophageal ganglia, while the next portion of the cssophagus 
bas been dilated to form the infundibulum with the glands of the 
pituitary body lying on the anterior lip of the original mouth or ceso- 
phagus. Dohrn’s picture of tho nervous system of a young Limulus is 
given to illustrate the author’s meaning. 

This view brings the vertebrate nervous system into complete harmony 
with that of Invortebrata, and supports the views of Owen, Balfour, 
Dohrn, and others. For the present the author says nothing as to the 
origin of the present alimentary canal of Vertebrates, but he promises to 
discuss the question shortly. 

Protovertebrae and the Segmentation of the Vertebral Column *- 
Prof. V. v. Ebner discusqes the developmental relations of the proto- 
vertebrae and the vertebral column. The material worked with consisted 
mainly of embryos of the ringed snake. Remak, it will be remembered, 
derived the vertebrae from the protovertebrae by secondary segmenta- 
tion; according to His the protovertebrs are L‘ archiblastic,” giving 
origin to muscles, &c., but without any share in forming the L‘parablas- 
t ic” skeleton. Both views have had their supporters. Von Ebner 
corroborates the view of Remak, and describes bow his sections wi l l  
only admit of this interpretation. Remaks conclusion is to be cor- 
rected in this point, “ that the segmentation Of the vertebral column 
does not arise from a uniform blasteme of the protovcrtebrre, but appears 
at a time when the latter are still independent complexes of embryonic 
cells.” He gives several interesting figures of the intervertebral cleft 
in the protovertebra, which “being very delicate, and often hardly 
demonstrable, appears to have been hitherto overlooked.” 

Study of a Human Embryo.?-Dr. C.  Phisalix bas had the oppor- 
tunity of making a study of a human embryo, 10 mm. long. He has 
discovered a certain number of new facts with regard to the cranial 
nerves and the central nervous systcm, the arrangement of the valves 
and septa of the heart, the origin of the pancreas and the WolEan body. 
Additions and corrections have been made to many of the statements of 

* SB. K. Akad. Wim Wen, xcvii. (1889) pp. 194-206 (2 PIS.), 
t Arch. Zool. Exper. et Gem, vi. (1888) rip. 279-3.50 ( 6  PIS.). 
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His. The most remarkable point in the einbryo was that, although there 
was no reason for supposing that the condition was duc to pathological 
causes, there was a certain want of ~y~nmet ry  in the developnicnt of the 
two sides of the body. The left side was, for several organs, and 
especially for the cerebral vesicles, in advance of the right. The author 
cannot say whether tliis asymmetry is pcculiar to inan, and asks if it  has 
any relation to the functional predominance of the right side of the body 
in the adult. He asks if it is a rcsult of a habit or the consequence of 
anatomical peculiarity of the embryo. But he is unablc to answer thesc 
questions. 

Development of Bony Fishes.*-M. F. Hennkguy gives a detailed 
account of his observations on the development of Bony fishes ; the chief 
object of his investigations has been the trout. From his studies, as 
from those of liis predecessors, it is obvious tliat the embryology of the 
Teleostci is pnrticularly interesting as  introducing us to a syccial nioda 
of developnient which sharply scparatps these animals from other fislics ; 
such are thc constitution of the egg, the format'on of tlie gastrula, tlic 
presence of a rudimentary primitive line, the primordial constitution of 
the nervous system and of some other organs; and t h e  cliaractcrs 
indicate that the Teleostei form a divergent branch of tlio piscinc 
pliylum. Tlie facts of Eiiibryology corroborate those of Comparative 
Anatomy, and show us that, cvun if in certain points tho T'cleostci arc a 
degraded type of fish, we find in tlicm the earliest indications of tlic 
distinctive cliaractcrs of the higher Vertebrata. 

Structure of Amphioxus 1anceolatus.t--Prof. E. Ray Lanlrcstcr lins 
a contribution to the knowledge of this interesting animal, wllich is  
illustriited by, infer alias, figurcs wliich reprcscrit, in scrni-di:igl.ai~iniat~c 
form, the structure of Anyhioxus, not mcrely as seen in scctions or 
dissections, with all tho imperfections neccssdy  arising from tlie action 
of preservative media, but as reconstructcd aiid corrcctcd froin i~u~ncroiis 
spccimcns, so as to g;vc as nearly as may be a true view of tlic undis- 
torted organism. 

After sonic acconnt of the external marks and numerical cliaracter- 
istics, in which tlic numbers of tho myotomcs, of the dorsal and ventral 
fin-rays, niid of the preoral cirri arc considcrcd, attention is drawn to tlic 
Bizc and importance of the post-orid tcntaclcs or tentacles of the 
sphincter oris, and to the fact that tlierc arc no " ventral canals " bcncath 
the plaited ventral wall of tlio atrium. There are three distinct kinds 
of spaces containing liquid in the living state; these are the atrial 
cavity, the entcric cavity, and Iicemo-lymph cavities. The last break up 
into numcrous groiips, such as the vascnlar system which is in open 
cont.nuity with the supraliharyngcal nncl pcricnteric portions of the 
cccloin ; tlie perivascolar spaces of the dorsal aortae ; the perigonadial 
celom ; varions Iyiiipli spacos aiitl canals ; the neuraxial canal ; the 
nijoccelomic pouchs  or intm-muscular lymph-spices of the liead ; arid 
the series of intra-skelctal lymph-spaces of the myotonics. Tlic 
distorting action of the reagents used for hardening specimens CRUSCS 
the correct conclusion as to tho existencc of spaces in thc body of 
Amphiozus to be a very difficult matter. 

Thc vascular system appears to be in a condition of dcgcncration, as 

* Journ. Anat. ct I'hysiol. (Robin), xsv.  (1885) pp. 413-502, 525-617 (4 p l y . )  
t Quart.  Jouru. llirr. Sci., xxix. (I%!)) pp. 365-408 (5 p k ) .  
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tlic vascular trunks which are developcd do not, in their present 
relations, appear to  have a physiological significancc. It is  iniportant to 
note that the vascular trunks and lymphatic spaces arc continnous ; tlia 
author gives some notes descriptive of several of the blood-vessuls. T h c  
question how, and indeed whether, the blood circulates has not yct been 
satisfactorily answered. It is probable that the present branchid 
apparatus has been modified, as eompared with a9 earlier stage in mhicli 
the blood-vessels plaj ed a more important part. 

Below the epithelium of the endostyle, or median ventral tract of 
the pharynx, there is  a chitinous plate which lias never yct bccn 
described : it consists of right and left halves, and is segmented. Prof. 
Lankcster doubts the existence of the musciililr tissue which has becii 
described by Schneider in the region of the endostyle. 

Tlie atrio-ccelomio funnels or brown cnnals discovered by the author 
fifteen years ago have not been described or discussed by any otlier subse- 
qiient writer, with thc exception of Mr. Bateson. I t  is impossible a t  present 
to assign definite physiological cliaracters to these tubes ; their morplio- 
logical mark8 are that they are paired short tubes which put the cceloni 
in coutinnity with the exterior ; so far they resemble thc abdoniiiial 
pores of ccrtnin craniatc \ertebrates ; Bateson has shown that t11t.y 
corrospond in  soiiic p i n t s  to the collar-pores of Balanoglossus. Whetlicr 
all these three structures arc modificd ncphridia rcniains to  be sccn ; at  
thu present iiioinent our ounccptions of the nephridium arc themsclvcs 
undt:rguing devalopmcnt and extension. Further observations are 
ncedcd on the later developuncnt of Aniphiosus. 

In conclusion, the author has some remarks on the connective tissues, 
which, like other tissues of this animal, differ very greatly from the 
corresponding placed tissues in other Vertebrates, and do not closely 
resemble those ( J f  any other animal. T h e  structural varieties of tliu 
conncctive tissue are lamellar, gclatinous, and certilaginoid. 

Spermatogenesis,*-Signor E. Verson finds tliat Botnbym mori offers 
excellent material for a study of spermatogenesis. In each division of 
the gonad there is  bat one large germinal cell, from which all the 
organized structures, of which the contents of the division consist, 
gradually take their origin. Its gigantic protoplasmic body gives off 
peripheral rilys iu tlie form of finely branched arms, and contains, i n  
addition to its large vesicular niicleus, with nucleoli, well-characterized 
granules which are imbedded in  the protoplasm of the rndiat.ing arms, 
and arc a l n a ~ - s  niore numerous near the centre. Later on the granules 
scparatc tlicniaelvcs from tho radial processes of the germinal cell, and 
rippear to be iiidepeudeut and surrounded by a thin area of protoplasrii. 
Tlicy are succeeded by rounded or more irregular protoplasmic masses 
which coiltibin a number of nuclei. There aro also larger almost 
spliciical m a m s  which arc much clearer and are definitely limited at 
their peripliery by a circular contour; thcir nuclei are also clt$ar, 
become vesicular, and inclose higlily refractive, sharply limited cor- 
puscles, which, in  profile, have the form of a comma or a horse-slioe. 
I n  addition to these there are still larger vesicles in  which an enveloping 
layer cnn be distinguished from the contents ; the latter contains a large 
nnmbcr of nuclei, while here and there a delieatc surrounding lnyer of 
protoplasm can be made out ; thc central spaee appears to be frco from 

* 2001. Anzsig., xii. (1889) pp, 100-2, 
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formed elemcuta. Other vesicles hiivc the samc appearance as these 
last, but have a longer diameter. Othcrs, again, have their contents 
altered ; the epithelial layer found in the others has disappeared, the 
cells are smaller and fill up irregularly tlic wliolc cavity of thc vesicle. 
The vesicles next sxtend irregularly and tlie spherical form may 
gradually yield to t1:e pyriforni 01 tubular ; the investing layer becomes 
thinner and the contained cells begin to break up in such a way that the 
nucleoli become free, while the protoplasm breaks up into elongated 
droplets. The tubes elongate, the nucleoli and their derivates collect 
together, aiid the other contantR form varicosc filaments. 

Spermatogenesis in Man.* -Herr D. Biondi describes the develop- 
ment of sprrmatozoa in Man. Beforc puberty tlic canals contain only 
one kind of cell, round in shape, lying in a single or double row on 
their wall, or sparsely and irregularly imbedded in a matrix towards tlic 
lnmen. After rnntnrity the round cells arc arranged in pillars, in tlic 
three zones which Biondi lias elsewhere distinguished-primitive cells, 
mother-cells, and, most centrally, daughtcr-cells. The spermatozoon is 
developed from the nucleus of the last, and the cell-substance forms 
imbedding diibris. The next zone of cells also become transformed into 
spermatozoa, and the peripheral cells may form mother- and daugliter- 
cells. The daughter-cclls in their development into spermatozoa exhibit 
five stages-(1) movement of the nucleus to the peripheral pole, (2) for- 
mation of the middle portion, (3) formation of the head, (4) formation 
of the tail, ( 5 )  liberation. The spermatozoa are expelled, along with 
the basal cell, by tlic expansion of neighbouring cells. The epithelial 
cells of Sertoli, the supporting cells of Murkel, the spermatoblasts of 
von Ebner, arc artificial products, resulting from the collocation of 
spermatozua, protoplasmic dBbrL, and basal culls. 

Import of Polar Globu1es.t-Herr G. Platner notes an important 
histological fact, which must be considered in the interpretation of polar 
globules. In  ordinary ceil-division, the nucleus after dividing returns 
from aster to coil, and thence to reticulum and rest. There are, however, 
two exceptions. I t  is  well known that in the formation of the second polar 
globule the resting-stage is skipped. The second polar spindle arises 
directly from the internal daughter-plate of the first polar spindle. The  
half of the nucleus which goes off in the first polar body frequently 
behaves like the half which remains. The second exccption seems to  be 
less known; it occurs in the last division of the sperm-forming cells. 
Here again the resting-stage is skipped ; from the daughter-plate of the 
second last division the final division-spindle arises directly. Thc 
overleaping of the resting-stage in spermatogenesis was studied by 
Platner in Lepidoptcra and Pulmonata. He  correlates the two parallel 
and exceptional facts; in both cases there is a reduction by division of 
the nuclear mass prcvious to the final differentiation of female pronuclcus 
in the one case, of spermatozoon nucleus in the other. 

In the testos of Lepidoptera there arc at first only small cells, which 
divide frequently and regularly. Suddenly large cells appear, which 
Platner compares to ova. These divide twice as ova do in forming 
polar globules. This fact add, a ncw precision to the comparison 
between the malc and femalc elcments. Furthermorc, if the fact 

+ JB. Schles. Gcs.,  lxv. (1888) pp. 35-8. 
t Biol. CcntraIbl., viii. (1889) pp. 718-20. 
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obscrvcd be of general occurrence, i t  will  follow that “just  as tile 
products of the division of sperm-forming cells are equivalent, so also 
the nuclei arising from the division of the dircctive spindle m i l l  contain 
equivalent material.’’ Herr Platner does not discuss tlle relation of tlic 
homology which he emphasizes to the various theories of polar globules, 
but such application will doubtless be forthcoming. 

Segmentation in Double Organisms.*-Prof. G. Born has been 
investigating the conditions of segmentation in ova which give rise to 
double monsters. Starting from the conclusion of Roux and PHiiger, 
that the first segmentation of the frog’s ovum divides the material into 
symmetrical halves which correspond to the futnre right and left sides, 
Born first supposed that a duplicity would be evident from the beginning 
in cases where double monsters arose. He sought for material, but the 
monstrosities were too rare in frogs, and the eggs of Salmonids were too 
opaquc. Pike ova, however, suited his purpose. With different females 
the percentage of double monsters varies greatly from 3 to 0 2 or 0 * 5 
per cent. His first year’s experiments have not led him very far, but i t  
appears certain that “ those ova which give rise to double monsters form 
a first segmentation cleft single and regular, as in those from which 
ordinary cnibryos develope.” Born believes, however, that when the 
double eggs, as Ke niay call them, divide first into two, and then into 
six portions, there must have been to start with two primary segmentn- 
tion nuclei and two germinal vesicles. I n  such cases a doublc fer- 
tilization must also occur. I n  ordinary scgrnentation he maintains tliat 
the nuclei which divide to form right and left, or anterior and posterior 
centres, are not congruent, but at most symmetrical. I n  double 
monsters, he supposes that the first division is entirely congruent, that 
the two nuclei arc absolutcly equivalent, that the differentiation into 
right and left or fore and hind portions is only effected in the sccond 
division. The appearances are the same as in thc normal segmcntatioii, 
but their import is different. As to ova which at once divide into tliree 
and four, they always perish, and probably illustrate the result of 
poly spermy. 

8. Histology.+ 

Structure of the Cell and Phenomena of its Division.$-Herr G. 
Platner commences his essay with an account of his observations on 
cell.division and spcrmatogcnesis in the herniaphrodito gland of Lin ia :~  
anrestis. The secondary nucleus, first observed by la Vallette St. 
George, is not the peculiar body it has hitherto been supposed to be, but 
must be ranked with the “ sphZires attractives” described by van 
Bcnedcn in the cleavage-cells of A S C U ~ ~ S  mephcephala, with the “ archo- 
plafiuii ” of Boveri, and the “ periplasts ” of Vejdovsky. The author 
agrees with van Benedcn in thinking that similar elements will be found 
in all cells. 

Spermatogcnesis and cell-division in Paludina uiv@nm and He& 
pnrnatia is next considered. All thc constituents of the sperm-producing 
cells are orientcd towards tlic ccntrosoma, which is contained in the 
secondary nucleus. I n  cell-division thc achromatic spindle, and then 
the centrosomata with the priruary rays of the polar radiate figures, are 

t l’hia scclim is liiuitcd to papers relating to Cclls an11 FiLros. 
f S i c ~ l ~ .  f. Bliltr. .\u It., sssiii. (1889) 111). 1‘1‘5-52 (2 I&.), 

* JB. S C ~ I ~ ~ S .  Gcs., ISV. (ISSS) PI). 79-90. 
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given off from the secondary nucleus. The primary rays of the polaster 
have a definite numerical relation to the chromosomata, the number of 
the latter being twice as large as that of the former. After division 
the secondary nucleus is formed from the polar elements, that is, the 
ccntrosoma and the primary rays, and into it the substance of the 
spindle-fibres seems again to pass. The tip of the head of the sperms- 
tozoon is formed from the centrosoma. The secondary nucleus formed 
from the spindle-fibres after the last division of the spermatocytes takes 
a direct or indirect share in the formation of the covering of the axial 
filament. The last division of the spermatocytes is of a reducing nature, 
a8 it follows directly on the one which precedes it without the inter- 
calation of a resting-stage ; i t  corresponds to the division of the second 
polar globule, and the number of chromatic elements is reduced by one- 
half. 

Herr Platner concludes with some notes on direct nuclear division 
in the Malpighian vessels of Insects, which are particularly suitable 
objects for such investigations. Division was found to be not mere 
elongation and constriction, but a more complicated process ; this is 
explained by supposing that there are in the nucleus chromatic elements 
of different characters ; the more highly differentiated are as nearly as 
possible divided into two, while those that are less so are more coarsely 
divided. 

Process of Ossification.*-Dr. Drogoul bas investigated the much 
discussed process of normal ossification in mammals. He emphasizes 
tlie observation that the osseous cells do not multiply, but that tho 
reproductive activity is exhibited by the cartilaginous elements, pcri- 
osteal and medullary. His object has been to investigate the ccll- 
divisions in those structures which afford the new tissue. The ossification 
does not occur in the same may in the epiphysis and in the extremity of 
tho diaphysis; the former is wholly neoplastic, the latter to some 
extent metaplastic. The articular cartilages are distinguished from the 
cartilages destined to become ossified in the character and behaviour of 
their component elements, since only the transitional elements which 
give rise to the capsulc, the ligaments, and the pcriosteum multiply, 
never those of the body of the cartilago. The pcrichondrium is 
equivalent to the extcrnal stratum of thc periosteum, and its functions 
are limited to the protection of the cartilage, in the growth of which it 
has no share. 

y. Qeneral. 

Fresh-water Fauna of Greenland.?-MM. J. dc Gucruc and 
J. Richard report on the result of M. Ch. Rabot’s exploration of some 
fresh-water basins in different parts of Greenland. Two Phyllopods, 
Byanchinecta paludosa 0. F. Muller and Lepidurus glacialis Kroyer, 
previously reported from Greenland, were found abundantly. Cladocera 
were represeuted by twelve specie?, of which the most widely dis- 
tributed seemed to be Bosnaina areticn. I t  was interesting to find Hob-  
pediurn gibberum, which is characteristic of the pelagic zone of great 
mountain lakes, occurring in Greenland in small shallow basins, a t  the 
level of the sea. Copepods were represented by Cyclops viridis Fisch., 
of rare occurrence, and Dinptonius ininutus in groat abundance. Thc 

* Atti R. Accad. Sci. Toilno, xxiv. (1855-9) pp. 264-S (1 pl.) 
t Comptcs Reiidne, I + i i  ( I hF9)  pp 630-? 
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following rotifers were abundant in the lake of Egedesminde :--Triarthra 
longiseta Ehr., Asplanelma helvetica Im., Anursa cochlearis Uosse, 
A. longispinu Kell., ConoclJua volvox (?). These are new additions to 
the Greenland fauna. The fauna of the Greenland fresh-water basins 
resembles in several ways that of Europe, but diffcrs in the presence 
of special types. 

B. INVERTEBRATA, 

Excretory Organs.*-Prof. A. Howalevsky has made an investigation 
into tlic structure of excretory orgnns of animals, which he has fed or 
injected with various colouring matters ; the organs were then examined 
fresh, or treated with alcohol and cut into sections. 

Beginning with the Cmstacea he injected into a crayfish a 1 per 
cent. solution of carmine and ammonia ; after mme hours he found that 
the terminal snccules of the antennary gland bcgan to colour, and 
gradually become more and more red; in the course of two or tlirce 
days the coloration reached its maximum. The nuclei of the cells 
remained qiiitc normal and white, as only the granules took up the red 
colouring matter ; at the ends of the cells which were dircctcrl towards 
the lumcn of' the gland the granules became collectcd into small inasses; 
these separated from the cell-substance and fell into the lumcn of the 
gland. Diffcrcnt results were attained wlien indigo-carniinc nas used. 
It was, in effect, found that Weismann and Grobben are light in com- 
paring the terminal saccules with the Malpighian capsules, while the 
urinary canaliculi of Astacus and of the Vertebrate kidney correspond to 
one another in relation to indigo-carmine. From these experiments and 
from others with other colouring matters, it may be concluded that in 
the antennary gland of the crayfish there are three divisions which are 
physiologically distinct :-the terminal sncculcs with acid reaction, the 
commencement of the urinary canaliculi where indigo-carmine is excreted 
and the reaction is alkaline, and a third portion, the white loop, which 
for a long time remains indifferent to the staining materials; where 
large quantities are used for some time small quantities of indigo 
carmine are deposited in it. Various other Crustacea were experimented 
with, and it was fouud that in the shell-gland of the lower forms tho 
terminal saccules and the urinary canaliculi have the same functions as 
in the antenuary gland. 

A number of observations were made on Insects and it was found 
that, in comparison with Crustacea, the function of thc antennary or shell- 
gland is so far separated that that of the urinary canaliculi is performed 
by the Malpighian vessels, while there is no organ corresponding to the 
terminal vesicles ; their function is performed by the pericardial cells. 
The author has already shown that these have the office of purifying the 
blood and extracting from it foreign or dangerous bodies ; the action of 
these cells may be compared to that of phagocgtes, as they have no 
efferent ducts. 

Numcrous representatives of the Nollusca were examined, and it was 
found that the indigo-carmine was secretccl by the same elements as 
those which secrete the renal salts, for the colouring matter was deposited 
not only in the same renal cell, but in the same vacuole as the urinary 
concretions. We may conclude, therefore, that in the Mollusca there 

* Uiol. Centralbl , ix. (1859) pp. 33-47, 65-78. 
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are organs which play thc part of the Malpighinn corpuscles and the 
tubuli contorti of Vertebrate kidneys. 

Among the Vermes, Chstopods, Gephyreans, and Leeches werc alone 
examined; small examples of Nereis cacltrifera were found to be very 
suitable objects for examination, and fuller information than is here 
afforded us is promiscd shortly. Carmine is got rid of by thc nephridium 
of the earthworm, but i t  is only a small part of thc organ that is engaged 
i n  so doing ; the chloragogue cells also take up indigo-carmine. I n  tlic 
Hirodinea thc relations are very complicated, and are not as yet com- 
pletely understood. 

I n  the Echinodermata, Tiedemann's bodies appear to be the excretory 
organs of the watcr-vascular system, while the so-called heart or ovoid 
gland is the excretory organ of the body-cavity ; both of these organs 
appear to have the same reaction as the segmental organs of most 
Annelids, that is, they excrete carminc and have a slight acid reaction. 
Prof. Kowalevsky observed distiuct contractions of the ovoid glands in 
Echinoids ; though these were not regular pulsations, yet there were 
repeated contractions of the whole organ. 

The arrangements of some Ascidians are very remarkable, for in 
Phallusia menfula all the organs are imbedded in a stroms which 
consists of a number of vesicles in which lie rounded concretions. If  
indigo-carmine be injected into Ascidia mentula, crystals are found in 
the secreting vesicles around the concretions already there, just as in tho 
case of tlie orgau of Bojanus in Molluscs. The author concludes that 
the Ascidians have organs which correspond to the renal canaliculi of 
the Vertebrate kidney. 

I n  an additional note,* in which some further information is givcn, 
the most interesting point is, perhaps, the discovery that if a dog cou- 
tsining Echinococcus vesicles bc fed for thrce weeks with carmine and 
ammonia, the water-vascular system, and especially the larger lateral 
trunks of Taenia echinococcu8, become coloured red. 

Mollusca. 
Anatomy of Deep-sea Mollusca.7-Prof. P. Pelseneer, who had to 

make a somewhat hasty examination of the deep-sea Mollrisca collected 
by H.M.S. ' Challenger,' arrives at three general conclusions :- 

(1) An organ of special sense, the organ of vision, may atrophy nnd 
disappenr in consequence of the absence of sufficient ligltt i n  the great 
depths. 

(2) Correlatively, the organs of general sense may multiply and 
acquire a high degree of development, ns the labial pslps of Troclms 
injundibulurn, and the siphonal tentacles of varied structure found in the 
deep-sea Anatinacea and in Malletia. 

(3) The respiratory activity may diminish, and the gills become 
rudimentary in various ways or may retain great simplicity of structure. 

a. Cephalopoda. 

Structure of Silurian Cepha1opods.S-Dr. €3. Dewitz calls attention 
to the fact that in 1878 he dcmonstrated that the horizontal walls found 
inside the air-chambers of Silurian Cephalopoda were of organic origin, 

* Biol. Centralbl., ix. (1889) p. 127. 
t Reports of the voyage of H.M.S. ' Challeiiger,' Zoology, xxvii., part lxxiv. 

(1888) 42 pp. (4 pis.). 1 Zool. Anzeig., xii. (1889) pp. 147-52. 
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secreted by the animal itself. H e  gave to these structures the namc 
Wilfskanamerwande. He writes against the change of this term into 
pscudoseptnm, and against sundry misrepresentations both of his 
discovery and of the facts of the casc. 

Development of Sepia.*-M.. L. Viallcton has a memoir on the early 
stages in the development of this Cephalopod. The egg is n t  first a 
simple nucleated cell, surrounded by a few flattened cclls which form 
n rudimentary follicle. This follicle soon becomes complicated, and 
presents an inner epithelial lsyer, and an outer connective and lnmcllar 
one. Thc former becomes folded, and begins to secrete the nutrient 
yolk which does not mix with the protoplasm of the egg. Tho follicular 
cells do not emigrate into the interior of the egg to  serve as food, but 
simply fiirnish it with their secretion. As the egg grows, the germinal 
vesicle does the same, and undergocs considerable modifications ; its 
contents, which at first consisted chiefly of chromatic material in different 
stages of division, contain, later on, only a few chromatic grains dis- 
tributed in a largo mass of finely granular protoplasm. When the 
follicular cells have secrcted a11 the nutrient yolk necessary for the egg, 
thcy providc it with a chorion. The 
egg, now ripe, drops into tho peritoneal cavity, but it is not fecundated 
till it  leaves the oviduct. 

The egg is expelled by the funnel, seized by the ventral arms and 
buccal membrane, and fertilized by sperm from the copulatory pouches ; 
it  is then enveloped in its capsule, and fixed to submerged bodies. The 
formation of polar globules takes place, no doubt, at tho moment when 
the egg is expelled. The two pronuclei nre identical in structure, have 
no proper separable membrane, but a very fine pellicle of chromatin ; 
they fuse in the ordinary way. As they pass over the formative yolk 
ths  protoplasmic granulations which inclose it group themselves around 
the pronuclei so as to form the germinal disc. The formative yolk at 
tho periphery of the disc is a very delicate hyaline lamella, which 
gradually fuses with the nutrient yolk. The first segmentation -nucleus 
is near, but not exactly at the centre of the germinal disc. 

The first segmentation-groove is meridian, end divides the germinal 
disc into two equal parts ; the next two grooves are likewise meridian, 
and give rise to eight unequal segments which are arranged symmetrically 
in relation to the first groove, which becomes the axis of the blastoderm ; 
though unequal, these cight segments are n l l  macromeres. The six 
upper and lateral segments are next divided by a meridian groove, but 
tho two lower by nn equatorial onc; the uppermost of the latter set 
occupies the centre of the blastoderm, and its cells correspond to the 
micromeres. Scgmentation becomes more irregular. At the end of 
segmentation the blastomeres (micromeres) are very numerous, as there 
are more than three hundred present ; they form a circulnr plate limited 
externally by the zone of blastocones. 

As dcvelopinent proceeds the differences between these two sets of 
cclls becomes more and more marked, till at last the blastomeres form it 
multistriated cellular disc (blastoderm), while the blastocones have 
scattered their nuclei throughout the whole extent of a hyaline layer, 
which they thus transform into a multinucleated true plasmodium, the 
perivitelline membrane. The blastoderm gradually covers this membrane, 

The germinal vesicle disappears. 

* Ann Sci. Nnt , ti .  (1888) pp. 165-280 ( 8  pls.). 



ZOOLOGY AND BOTANY. MICROSCOPY, ETC. 371 

which furms a specialized independent laycr, and which wc may, at a 
latcr stage, regard as the primitive endoderm ; the blastoderm becomes 
differentiated into an cctoderm, which forms a rounded plate one layer 
thick in its centre, and formed of several rows of cells at the periphery ; 
these cells are formed by delamination ; the deeper layers of the edge of 
the blastoderm form part of the mesoderm. 

The author concludes with carrying further the modifications of the 
germinal layers, and takes the opportunity of discussing the views of 
those who have preceded him. Other parts of the mesoderm are formed 
by the ectoderm in different parts of thc body ; as at the periphery of 
the eye, the region of tlie siphon, whcre it gives rise, by proliferation, 
to a mass in which the muscles of the siphon aud the visceral ganglion 
are, later on, diffcrentiated, the cephalic lobes, and the extremity of the 
brachial folds. It will be seen that the character of tliese seconditry 
delaminations is to be isolated and partial, and this secondary prolifcra- 
tion of the cctoderm produces very different tissues, for the mabses to 
which it gives rise are sometimes muscular and sometimes nervous. The 
author does not think there can be any doubt as to the justice of regarding 
the perivitelline membrane as the primitive endoderm. 

7. Uastropoda. 

Double Forms of Spermatozoa.*-Dr. R. Eoehler gives a descrip- 
tion of the two forms of spermatozoa found in Murex brandaris and 
M. trunculus. I t  is pointed out that in the Pulmonate Gastropods (Arion, 
Eelix) the mother-cells of the spermatic products, or spermatogonia, 
arise from nuulci which are scattered irregularly in a layer of protoplasm 
which lines the inncr surface of the testicular tubes. Thcse nuclei with 
the protoplasm correspond to the regular embryonic epithelium of these 
tubes, and represent the primordial sexual cells. I t  is probable that 
these nuclei also give rise directly to the special elements which have 
been called basal cells. 

In  N u r e ~ c ,  the nuclci, which are arranged in a oimilar manner, give 
rise to two very distinct categories of elements ; some are large cells 
with definite contours which are the mother-cells of the vermiform 
spermatozoa, while others are mialler, have no membrane, and give risc 
t o  the filiforrn spermatozoa ; tliesc last undergo the changes usual in 
spermatogenesis. The mother-cells of the vermiform spermatozoa 
inclose only a single nucleus which will, later on, break up to form the 
large multinucleated cells ; they do not undergo the repeated divisions 
which cliaractcrize the devcloprnent of ordinary spermatozoa. The 
substance o f  one of tlie nuclei is converted into a bundlc of fibrils, one 
end of which will give rise to a tuft of cilia, while the other will form 
thc cephalic extremity of thc vermiform spermatozoon. During its 
developitlent the nuclei largely disappear in the cellular protoplasm, but 
thcir remains will form the colourable granulations which the proto- 
plasm of their sliermatozoa contains in their adult state. These have no 
distinct central filament, except in the cephalic region. Although the 
organization of the spermatozoa is similar in the two species, thosc of 
Murex brandaria arc immobile, and of M. trunculus very active, The 
vermiform spcrrnstozoa of' the Prosobranch Molluscs are not adapted to 
any definite function; as their early history S ~ O N S ,  they havc tlrc 

* Rlv  Zriol Snis.e, v (1S88) pp. 101-.iO (2 pls.). 
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morphological value of ova, nnd they give to the gonad which tmduces 
them the appearance of a hermaphrodite organ. It may be that, in the 
tcstes of the higher Prosobranchs, they represent the ova produced by 
the gonad of the hermaphrodite types which were separated from the 
Prosobranch stock at the same time as that at which the higher or 
Monotocardate Prosobranchs made their appearance. 

Fertilization in Helix aspersa and Arion empiricorum.*-Dr. P. 
Oarnault has been led by his researches to recognize two distinct actions 
in the process of fertilization in these two molluscs. One consists in t,lrc 
impulsion given to segmentation which ip, indeed, produced by tho 
spermatozoon, but which may be caused by nn external and mechanical 
excitation, as has been shown by the experiments of Tichomiroff on thG 
ovum of Bonibyx niori. The other consists in the assurance of the 
transmission of characters ; this may, in organisms with a diffused 
nucleus, merely consist of the fusion of two bodies. In  higher organisms, 
where there is a vesicular nucleus, the fecundating individual, the 
spermatozoon, fuses with the yolk by its protoplasmic part, but its nucleus 
(head) is the point of departure of a nuclear formation (male pronucleus) 
which becomes relatively enormous by borrowing its materials from 
the ovum. 

I n  fact, if in the parthenogenetic ovum a single nucleus is developed, 
evidently at the expense of the egg, two are developed in the fecundated 
egg, and they are equivalent in mass to the single nucleus ; they are 
both developed at the expense of the egg, but one of them has arisen 
from thc head of the spermatozoon. They elaborate in common sub- 
stances destined to  fuse later with the protoplasm; from the point of 
division they behave as in the parthenogenetic egg, but the nuclear 
substance has received the influence of the male. It is impossible to 
say what is the precise moment of fertilization ; all the phenomena 
which occur are of the nature of cellular actions, the morphological 
manifestations of which are simple in the lower organisms which have no 
nuclei, and are more complicated in those which possess one. I n  tllc 
latter c:ise one can only admit that the nuclear phenomena which are 
produced at the moment of fertilization, constitute the essential part of 
the phenomenon, while the nucleus is the sole substratum of thc 
essential characters of the individual. 

Neurology of Pros0branchiata.f-Dr. J. Brock has made an 
investigation of the nervous system of a number of Prosobranch 
Molluscs. He comes to the conclusion that the great majority of 
Prosobranchi& are, so far as the development of the terminal plexus of 
the anterior margin of the foot is concerned, higher than the Rhipido- 
glossa. There appears to be a definite connection between tlie dclimita- 
tion of an anterior portion of the foot as propodium and tlie better 
development of the ganglionic plexus which is so characteristic of the 
anterior margin of the foot. This is the more remirkable as tho 
whole formation of the propodium in the few families that are pro- 
vided with it is so different that its appearance must, in ninuy cases 
at least, have been independent of thc rest. Although the anther 
~ 1 0 ~ s  not proposo to rehabilitate Huxley's division of the Gastropotl 
foot into pro., uicso-, and metapodium, which has, indeed, been shown by 

* Zool. Aimeig , xi. (1854) pp. 731-6 ; xii. (lSS9) pp. 10-15 arrd 33-S. 
t Zeitsrhr. f. \Visa. %i,ol., xlviii. (1859) pp. 6 7 4 3  (2 pls.), 
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Grenacher’s embryological investigations to have no certain basis, yet he 
perceives that there is at least a possibility of characterizing a propodium 
by anatomical characters. 

The physiological significance of the nervous plexus is very difficult 
to explain. Where it is  highly developed, as in Hurpu, Natica, &c., the 
portion of the foot which contains it is provided with a wealth of nerves 
such as there is not the like of among the Mollusca. The tendency of 
nerves, especially in their terminal branches, to break up into a plexus 
is very great in tho Mollusca ; they have been described in the gastric 
and enteric walls of various Proso- and Opisthobranchiata, and Pulmo- 
nata, in the branchie, pericardium, wall of the heart, mantle, lips a i d  
kidney of Prosobranchs, and elsewhere. 

An account is  given of the central nervoiis system and the visceral 
commissure of Pteroceras, which present some abnormal characters. 
Instead of a ganglionic mass above and below the enteric canal, thcrc 
is one to the right and another to the left of it. The commissure which 
generally goes from the right pleural ganglion to the supraintestinal 
ganglion appears to be wanting, and instead of it a strong nerve passes 
from the left pleural to the subintestinal ganglion. The difficulties 
raised by these peculiar arrangements are explained when an examina- 
tion is made of the ganglia of the esophageal ring, which has been 
twisted through a right angle in the direction opposite to that of the 
hands of a watch. A similar alteration has been observed in Strombus 
luhuanus. 

We now know of three ways in which the simple, typical, visceral 
commissuree of Prosobranchs may be made more complicated. Tho 
first consiats in a fusion of the parts of the hinder loop, together with 
a markcd shortening of tlie anterior. This very peculiar differentiation 
lcads to the apparently orthoneural visceral commissure of the Neritina 
and Hclicina. If l’elseneer’s views are correct, the Heteropoda would 
form a kind of intermediate stage. The second mode of differentiation 
is that hcre described ; it ends in the anterior loop of the visceral com- 
missurc, being placed to  the left of the intestine, and this is seen in tho 
CyprEe and Alata. A third method is thc approximation and fusion of 
the supra- and subintestinal ganglia with the pleural ganglia of their 
proper side ; this may be seen in all stages in many of the higher Proso- 
branchiata. It generally happens that the subintestinal gauglion first 
fuses with the right pleural ganglion, while the supraintestinal long 
remains independent. The final result is  the extreme shortening of the 
anterior loop of the visceral commissure. 

Hermaphroditism of Aplysise.*-M. E. Robert has some observations 
on the recent paper of M. 1Gmy Saint-L0np.t He  docs not for a moment 
doubt that Aplysia fasciata or A. depilans have tlie sexes united, and the 
information which can be got by examining the hermaphrodite gland 
may be supplemented by a study of the conformation of the accessory 
reproductive organs, which are altogether on the hermaphrodite hype. 
No difference can be observed between the individuals in copulation. 

M. Saint-Loup’s error appears to have arisen from his taking for 
males younger animals than those which he calls females ; the latter arc 
adults perfectly hermaphrodite. I n  young forms spermatoblasts and 

* Comptes Rendus. cviii. (1889) pp. 198-201. 
t See this Journal, ante, p. 195. 
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spermatozoa are more abundant than are ova. The pouch which Cuvier 
took for a bladder appears to be not a spermatic reservoir, but a store- 
place for reserve elements which do not escape at the same time as the 
ejaculated mass of spermatozoa. 

I n  answer to these remarks M. R. Saint-Loup* urges that at one 
period the hermaphrodite gland elaborates male elements, and that such 
individuals may, for the time, be regarded as males ; at other times i t  
produces both male and female elements without either predominating, 
and lastly the female elements distinctly predominate. In all these 
stages the individuals are fit for copulation. 

Genera of Bolidiidat-Dr. R. Bergh oontinues his investigations on 
Nudibranchs in a systematic account of the Eolidiidae, accompanied by 
five plates. The genue Bolidiella, with 2 3 .  orientalis sp. n. ; Claucus, 
with GI. atlanticus Forst. ; Hernia, with H. rosea sp. n. ; Moridilla g. n., 
with M. brockii sp. n. ; Cerberilla, with C. annulata (Quoy et Gaim.) var., 
aflnis Bgh. ; Melibe Rang, with N. ocellata sp. n. ; Doto, with Dofo 
fragilis Forbes ; Hero LovBn, with H. formosa L o v h ,  are described and 
figured. 

The new genus Moridilla is thus diagnosed :-Body slender, elongated, 
subcomprcssed ; rhinophoria somewhat mulberry-like ; tentacles long ; 
dorsal papillae not readily caducous, elongated, disposed in oblique rows, 
anteriorly in groups ; foot rather narrow, with the anterior angles pro- 
duced like tentacles ; mrbndibles moderately long ; masticatory procuss 
not curved, with a single series of coarse denticles ; lingual teeth in a 
single row, almost as in Facellinaj ; penis unarmed. 

New Genus of Parasitic Mollusca.S--Mr. E. A. Smith forms the 
new genus Robillardia on a single specimen of a shell which was stated to 
have been found living on an Echinus. In the absence of the animal it 
is impossible to assign this new form to any definite systematic position, 
but the delicate shell is stated to have the glassy texture of Carinaria, 
and somewhat the form of a certain species of Hyalina ; it appears to bo 
viviparous. The shell of R. cernica has a longer diameter of 8, and a 
shorter diameter of 6.5  mm., with a height of 5 mm. Mr. Smith takes 
the opportunity of collecting in a very convenient form the names aud 
habitats of most of the already described parasitic genera of Mollusca. 

1. Lamellibranchiata. 

Abdominal Sensory Organs in Lame1libranchiata.B-Dr. J. Thiele 
gives a full account of the sensory organs discovered by him in certain 
Lamellibranchs, the preliminary account of which we have already 
noticed.)) I t  is now noted that in several genera the sensory hody 011 
the left side is degenerate, or, as in Pecfen and Ostrea, wanting. The 
semch for these organs in the siphoniate forms has remained vain. 
The only organs in other Molluscs which can in any way he compared 
to them are the sensory structures found near the gill of Nautilus, but 
this even is doubtful. 

The extraordinary resemb~rbnce between the epithelium of these 

* Comptes Rendns, cviii. (1889) pp. 364-5. 
t Verh. K.  K. Zoo1.-Bot. Gesell., xxxviii. (1888) pp. 673-700 (5 PIS.). : Ann. and Mag. Nat. Hist., iii. (1889) pp. 270-1. 
6 Zeitschr. E Wiss. Zool., xlviii. (1889) pp. 47-59 (1 pl.). 
/I This ,Journal. 1888, p. 942. 



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 3 i5  

organs and of the lateral organs of the abdomen of the Capitellids was 
noticed in  the preliminary communication; since then the author has 
had the opportunity of examining preparations of the latter, and finds 
that the likeness is very great. A detailed account is now given of the 
histological characters of these bodies in Lamellibranchs, and it is shown 
that i n  them, as in the Capitellids, only one kind of cell is  in contact 
with the surface, and that the nuclei thereof are spindles. The character 
of the epithelium and its connection with the nervous system justifies 
the conclusion that the papilla found in the region of the anus arc 
sensory organs; as they are provided with a number of long hairs, 
which are set in motion by every current of water, their function would 
appear to be that of perceiving movements in the surrounding medium. 
They are, in other words, organs of the sixth sense. I t  is, indecd, 
possible that they have also some power of olfactory perception, but i t  
cannot be that they have any tactile power. Their absence in tlie 
Siphoniata seems to show that their chief duty is the perception of 
movements in the water; in siphoniate forms sensory organs for tlie 
perception of water-movements are placed at the end of the in-current 
siphon. 

Turgescence in Lamellibranchs.*-M. A. M&ni.gaux has made a 
somewhat extended examination of the phenomena of the turgescence of 
the foot in Lamellibranchs. He comes to the conclusion that, in all 
those in which this organ is well developed, there is an orifice provided 
with a sphincter muscle, and that this is wanting in the rest ; the inter- 
vention of water is, therefore, not necessary to explain the enlargement. 
A post-ventricular and muscular dilatation aid the heart in driving tho 
blood into the siphons, while two successive valves oppose tlie direct 
return of the blood into the heart during the rapid contraction of tliu 
siphons. 

Development of Oyster and Allied Genera.7-Mr. R. T. Jackson has 
a preliminary paper on the later development of tlie oyster, with studios 
of allied genera. He  considers that the two valves of an adult oyster 
are altogether homologous with the single valve of adult cephaloiis 
Mollusca, for both originate from the preconchylian gland. As tliu 
adult shell of the latter is termed a conch, the name dissoconch (doublo 
shell) is suggested for that of adult Lamellibranchs. The form and 
structure of the shell in the stages recognized by Ryder-prodissoconcli, 
silpliologic (spat), and adult, are considered in detail. Mr. Jackson 
directs attention to a striking peculiarity in the Ostreids which he 
thinks has escaped notice; the two valves are as dissiniilar as if they 
belonged to distinct species. This is regarded as evidently a case of 
inherited or acquired characteristics. 

Byssus of young of common Clam.$-Mr. J. A. Ryder has ruade 
some observations on the byssus of the young of Mya arenaria. Sections 
were prepared to determine if there was a byssus-gland in the foot ; these 
were obtained by treatment with 112 per cent. chromic acid solution, 
which was afterwards acidulated with nitric acid. I n  the sections of tlic 
median region at the apex of the foot a median saccular depression, which 
was undoubtedly the byssal gland, was detected. The presence of this 

* Comptes Rcndus, cviii. (1889) pp. 361-4. 
t Proc. Boston Soc. Nat. Hist., xxiii. (18S8) pp. 531-56 ( 4  pls.). 
1 Amer. Natural., xxiii. (1869) rip. 65-7. 
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byssal attachment reopens the question of the life-history of this im- 
portant shell-fish ; other forms may also have an unknown byssal stage, 
and if that be the case the methods hitherto proposed to be adopted in 
order to secure the young for purposes of transplanting will have to be 
greatly modified. To obtain the early stages of the young it will be 
necessary to rcsort to some forms of “collector,” such as is used in 
oyster-culture, to allow the fry to affix &elf. 

Distribution of Unio margaritifer.*-Herr K. Fischer reports thc 
presence of the pearl-bearing linio in the district of Trier. Where the 
water is limy it is not found. 

Molluscoida. 
a. Tunioata. 

Tunicata of the Voyage of the ‘ Challenger.’ t-With his third 
part Prof, W. A. Herdman completes his description of the Tunicates 
collected by H.M.S. ‘ Challenger.’ He here gives accounts of the 
Ascidire salpiformes, the Thaliacea, and the Larwacea, and discusses thc 
affinities and classification of the Tunicata and their probable phylogeny. 
Altogether twenty-six species of pelagic Tunicata, mostly belonging to 
the genus Salpa, were collected, and of these nine are new to science. 
The remarkable deep sea genus Octacnemue of Moseley is made the 
subject of a new family, the Octacnemidre. Pyrosoma, although now R 
free-swimming organism, is, in the author’s opinion, derived from thc 
fixed compound Ascidians, to the most typical of which i t  is, through 
Ccelocormus huxteyi, directly related. The Synascidirs are polyphyletic 
forms, derived from the simple Ascidiae at three distinct points; they 
form, therefore, three groups :-(1) the Polystelidse, (2) the Botryllid2c, 
and (3) the remainder, which are more nearly related to particular 
groups of simple Ascidians than they are to one another. 

Branchial Homologies of Sa1pa.S-Sig. F. Todaro compares the 
anatomy and development of Salpa with that of other ’Tunicata, and 
comes to the general conclusion ‘‘ that the two large branchial clefts of 
Salpae are homologous with the two branchial clefts in Appendiculurin, 
and with the two primary branchial clefts in the Ascidiie, while the 
numerous stigmata or secondary branchial clefts of the Ascidise are 
homologous with those of Salpae.” 

Relation of Tunicata to Vertebrata. §--EL F. Lahille summarizes 
his objections to the view that the ’I’unicata are the ancestors of thc 
Vertebrata. He thinks that the two groups are very distinct from one 
another, and cites a number of facts to support his contention. 

B. Bryozoa. 

Phoronis Buskii.ll--Prof. W. C. M‘Intosh reports on a new species 
of Phoronis dredged by H.N.S. ‘Challenger.’ H e  gives a detailed 
description of its anatomy, but is unable yet to definitely assert the 

* Verh. Net. Ver. Preuss. Rheinl., xlv. (1888) pp. 292-4. 
$ Reports of the Voyage of H.M.S. ‘ Challenger,’ xxvii. part lxxvi. (1888) 163 pp. 

$ Atti R. Accad. Lincei (Rend.), iv. (18S8) pp. 437-44 (2 figs.). 
9: Bull. Soc. d’Hist. Nat. Toulouse, xxii. (1888) pp. xcii.-vi. 
] /  Reports of the Voyage of H.M.S. ‘ Challenger,’ Zoology, xxvii., pert lxxv,, 

(11 pls.). 

27 lip. (3 pls.). 
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relationship of this genus to other known groups. It seemfi to be most 
closely allied to the aspidophorous group of the Polyzoa ; and, for the 
present, must be regarded as an aberrant Polyzoon. 

Ovicells of Cyclostomatous Bryozoa.*-Mr. A. W. Waters thinks 
that the ovicells of cyclostomatous Bryozoa are important characters, 
so that it is to he regretted that so little is known about them. He now 
describes and figures those of three of the species found by the 
‘ Challenger ’ ; the result of the examination of Idmonea fissurata Busk 
is to remove it to the genus Hornera. I n  addition to I. irregularis and 
I. milneana, Nr. Waters has some notes on I. Meneghini. 

Ovicells of Lichenoporse.t-The same author has notes on the ovicells 
of some Lichenoporz; this contribution is of importance, as in the third 
part of Mr. Busk’s British Museum Catalogue, and in the same author’s 

Formation of Statoblasts in P1umatella.S-Herr F. Braem, in the 
continuation of his researches,$ has been able to detect the passage of 
ectodermal cells into the funiculus to aid in the formation of the stato- 
blasts of Plumatella. In  coirsequence of this immigration, the funiculus 
swells up at its point of origin and represents a multicellular germinal 
stock from which the first statoblast begins to be constricted off. - I n  
later stages the connection of the ectodermal material of the germ-stock 
with the integument becomes lost. As the immigration is effected 
rapidly, it is not easy to demonstrate the passage of the cells, and, 
further, the mode of development of the colonies appears to vary with 
the period of the year. 

Delagia Chaetopteri. 11 -From notes of Prof. J. Joyeux-Laffuie and 
Prof. E. Ehlers it seems clear that the Bryozoon described by the former 
under the above name was named Hypophorella expansa by the latter 
in 1876. 

Challenger’ Report, no notice is taken of these structures. 

3 
Arthropoda. 
a. Insecta. 

Embryology of Insects.**-The first subject dealt with by Herr N. 
Cliolodkovsky is the development of the external form in the embryos 
of Blatta germunica. The species recommended itself as appearing to 
be one which was very suitable for the determination of some unsolvcd 
problems in the embryology of the Hexapoda. The cocoon offered 
considerable technical difficulties, which were got over by placing 
cocoons, opened at either end, for from eight to twenty-four hours in 
Perenyi’s fluid, then in 70 per cent., and then in 90 per cent. alcohol. 
The chitinous capsule of the cocoon could then be removed with needles, 
and the eggs, as a rule, be isolated without injury. The egg has the 
form of an elongated plate, near the straight margin of which lies the 
germinal band, while the other surface is covered by undifferentiated 
blastoderm. The latter is not at first continuous, hut consists of 
separate flat cells, which are, later, used to form the serous investment. 

* Journ. Linn. SOC. Loud., XX. (1889) pp. 275-80 (1 pl.). 

$ Zool. Anzeig., xii. (1889) pp. 64-5. 
11 Arch. Zool. Expe‘r. c t  GQn., vi. (1888) pp. x1iv.-vi. 

t T. c., pp. 280-5 (1 PI.). 
§.See this Journal, 1888, p. 937. 

See this Journal, 1888, p. 936. 
** Zeitschr. f. Wiss. Zool.. xlviii. (1889) pp. 80-100 (1 pl.). 
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The germinal band forms a narrow elongated layer of low cyliudrical 
cells, which broadens out at the future head-end into two large lateral 
lobes. Segmentation of this band does not take place till a relatively 
late period, though it is, at a vcry early stage, remarkable for the 
centralization of its cells around certain points which are the centres of 
the formation of the future extremities. 

I n  an early stage of development all the rudiments of the extremi- 
ties have a similar structure; they form simple outpushings of the 
ectoderm, the cavities of which are invested by rounded mesodermal cells. 
The antennse are pretty long; the mandibles are very small ; the pro- 
portionately very long thoracic feet bcgin very early to exhibit signs of 
segmentation. The first pair of ventral appendages are considerably 
longer than the others, though they have exactly the same structure. 

The succceding changes in the form of the embryo, in addition to 
its general growth and the developinent of the lateral parts of the body, 
chiefly consist in a change in the form and internal structure of the 
first abdominal apperrdage ; instead of becoming longer they becomo 
broader, while the base narrows ; the mesodermal cells appear to wander 
into the body-cavity of the embryo ; at any rate, the number in the first 
abdominal appendage gradually decreases. This becomes pyriforni in 
shapc, and is only attached to the body by means of a thin and small 
stalk. The greater part consists of very long and narrow, almost 
spindle-shaped, ectoderinal cells, which form, by their diverging distal 
ends, the surface of their appendage, while their proximal ends converge 
towards the stalk. They lie very close to one another, and there is no 
intcrnnl cavity in this part of the altered extremity, while in the axis of 
the stalk there is  only a canal leading into the body-cavity. I n  the 
later stages of development the organ disappears in a manner which 
has not yet been worked out. 

Putten is not correct in saying that all the other abdominal appcn- 
ilagcs disappear rapidly; while the second to the ninth disappear as 
changes occur in the hinder part of the body, the tenth and eleventh 
undergo further development ; the eleventh form the future cerci, aod 
the tenth pair forms small appendages which persist throughout life in 
the male, but become lost in the female. The cerci do not become 
joihtcd till the embryo leaves the egg. 

The development of the dorsal region is uext briefly described, and 
it is stated that the trache;e do not begin to be formed as invaginations 
of the ectoderm until it is completed. I t  is in consequence of this late 
tippeamncc of the traehes that the embryo of Blatta is so especially 
adapted for the study of the rudimentary appendages, for in other 
inscets the stumps of these organs may be easily confused with the 
ridges of the stigmata. 

111 the next place the author advances some general considerations. 
ITe first insists on the fact that the embryo described by him had 
eighteen pairs of well-developed appendages, nine of which in the malc, 
and eight in the female persist throughout life. All these appendages 
have at first an altogether similar structure, and their cavities con+ 
municnte with the corresponding cavities of the somites. H0 is led to 
believe that the insects are derived from ancestors that were polypodous 
and homopodous, and probably like Scolopendrella ; that these ancestors 
did not live in water, but led, at most, an amphibious life, and that, in 
any case, they had nothing to do with the Crustacea. Thorc does nut 
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appear to be any ground for regarding the u pedes spurii" of cater- 
pillars as secondary structures ; they are, rather, true embryonic 
appendages, which were retained in the postembryonic development, and 
the last pair of which persists through life in the male as the appendices 
copulatorii. Furthermore, the appArently truly secondary abdominal 
appendages of the complete insect are of the same morphological signifi- 
cance, and must be regarded as true homologues of the other extremities. 

I n  conclusion, the author refers to the morphology of the larval 
forms of Insects. The theory of Brauer as to the so-called Campoden- 
like Ia ivs  being the most primitive must be somewhat modified in tho 
light of other researches. The development of Blatta leaves no room 
for doubt that the insect-embryo is essentially polypodous, and that, 
consequently, tho anccstor of Insects is to be sought for in Myriopod- 
like forms. Bnlfour rightly celled attention to the similarity between 
the structurc of Peripatrcs and the organization of lepidopterous larvre. 

Incidental Observations in Pedigree Moth-breeding.*-Mr. F. 
Merrifield has some interesting notes on the breeding of Moths. The 
usual diffcrciice in size betwecn the spring and the summer emergences 
appeals to be due to the fact that the larva of the former is much longer 
in feeding up tlian the latter. The author thinks he has observed that, 
whcn there is no stunting or retarding from unhealthy conditions, those 
l t ~ r v r o  of a brood which are longest in feeding up arc the largest. 
Variety i n  markings and colours, and also in size, is much greater in tho 
summer than in the spring emergence ; some succesRfu1 experiments havo 
bccri niadc in increasing these differences by selection. The application 
of cold in the carlier stages has a tendency, operating possibly by 
retardation, to produce or devclope a darker hue in the perfect insect ; 
this may throw some light on tho melanism which is so often remarked 
in north-country examples of widely distributed moths. 

Changes of Internal Organs in Pupa of Milkweed Butterfly.t- 
Mr. J. H. Emerton has some notes which may be regarded as supple- 
nientary to the memoirs of Burgess and Scudder on the lifc-histories of 
Butterflies. He describes chiefly the earlier pup" from the time the 
larval skin is thrown off till the seventh or eighth day. 

Chermes and Phyll0xera.f-Herr L. Dreyfus confirms Blochmanu's 
recent nccount of the bisexual generation of Chermes abirtis, but tho 
general results of his observations do not agree with those of that 
author, for he finds that the course of development is much more com- 
plicated than has been supposed ; indeed it is probable that the cycle is  
not completed in a single year. He  thinks it probable that C. abietis, c. Zaricis, and C. obtectus are all forms in the developmental cycle of one 
species. The course of development seems to be as follows:-in the 
first year C. abietis, having survived the winter, lays eggs ; in the gall 
on the pine a generat'on is developed which has wings, and this flies out ; 
some members of this generation migrate to the larch, where they lay 
eggs as C. laricis ; the third generation passes the winter on the larch 
as c. laricis. At the end of April of the second year there is a fourth 
generation which escapes at the end of May as 6'. laricis;  the greater 
number of these return to the pine, where they lay eggs as C. obtectus j 

* Trails. Entomol. SOC. Lond., 1889, pp. 79-97. 
t fZOC. Boston SOC. Nat. Hist, xxiii. (1888) pp. 457-61 (1 pl.) 

Lool. Auz.i,:, x11. (1889) pp. 85-73, 91-9. 
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the fifth generation developed therefrom is bisexual ; from the fertilized 
egg the animal which is to live over the winter is slowly developed, and 
it gives rise to the first generation of the cycle. Further details are 
given as to other species of the genus. 

The developmental history of Phylloxera is also incompletely known 
and is more complicated than is generally supposed ; in many points 
there is a resemblance to what obtains in Chermes, and it is probable that 
forms which are generally regarded as specifically distinct belong to 
different periods i n  one developmental cycle. There are, also, reasons 
for supposing that external conditions may affect the rotation in wbich 
the various stages follow one another. I n  P.  coccineu there are two and 
not only one winged scxupara during the year, for there i s  one at the end 
of June and another at the end of August ; in addition to the wingless 
sexupara of September, described by Balbiani, there are others in Ju ly  
which produce a number of males or females. The nuthor L ~ R  brought 
together numerous facts relating to the life-history of these insects, and 
concludes that, in the natural development of Phylloxera vastatrix, the 
gall-generation never follows directly on the parthenogenetic root- 
gericration ; the first young form (stem-mother) which arises from the 
fertilized winter egg and its direct descendents, sometimes for several 
gcncrations, bcgins the cycle with the formation of galls. 

Dr. Dreyfus has also published a small treatise * on thcso insects 
which may be considered as a monograph of the group. He regards the 
Phylloxerina ns forming the intermediate stage between tho Cocoinw 
and Aphidins, and as constituting a distinct family of the suborder 
Phytophthires. The group is pretty widely distributed ; the most 
important fact in their developmental history is that, in certain genera- 
tions, the ova of one and tho same mother give rise to completely 
different animals which pass, simultaneously, through quite different 
courses of development; there is, in other wordg, a division of the 
developmental series. The author thinks that these “ parallel series ” 
will be found in other Insects, and that a knowledge of them will afford 
the key to the difficulties now associated with their derelopmental history. 

Chermes.7-Herr N. Cholodkovsky has two communications on this 
insect, in the second of which he points out how his observations control 
those of Blochman and Dreyfus; he finds that the yellow males and 
females described by the former do not belong to the developmental 
cycle of Chermes strobilobius but to that of C. uiiidis, while the black 
sexual animals which he has himself found are those of C. strobilobius. 
There are similar criticisms of other points of detail into which we 
cannot enter here. 

6. Arachnida. 

Ecdysis of Spiders.$-M. W. Wagner has made a close study of tho 
phenomena of ecdysis in Spiders. He considers that the casting of t l~u  
old integument only forms part of the process, and that a secondary one. 
Somc of the phenomena begin at a comparatively long period antecedent 
to  the casting of the skin, and these are partly due to the fact that for a 
time the animal is deprived of some of its faculties-of sight, hearing, 
touch, movement, and, €or a short time, of respiration. Some of the 

* ‘ U( hcr Phyllouerincn,’ 8v0, Wiesbadsn, 1889, 88 pp. 
t Zool. Ai~zcig , xii. (1889) pp. 60-4, 218-23. 
; Anii. SCI. Nat., vi. (18118) pp. 281-303 ( I  1 1 ~ )  
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ectodermal products and such of the mesodermal as are subjected to 
the chitinizing activity of the ectoderm undergo ecdysis. The  blood- 
corpusclcs, which, in Spiders, are formed at the expense of the endoderm, 
are subjected to periodic modifications at every ecdysis, the result of 
which is the proliferation of a large number of them. Besides these 
there are other changes which occur principally about the time of 
ecdysis, and are more or less closely connected with it ; they are by no 
means confined to changes in size or to the complete development of the 
genital organs. At the period of ecdysis Spiders are able to regenerate 
organs which they have lost, and at that time they lose, more or less 
early, certain provisional organs. 

F. Crustacea. 

Ancestral Development of Respiratory Organs of Decapodous 
Crustacea.*-Miss F. Buchanan attempts to answer the question how 
the gills of Dccapodous Crustaceans came to be situated in the differcnt 
positions in which they are found. 

The  Chietopod-like ancestor probably had no special respiratory 
organs ; when the vascular surface became concentrated it would natu- 
rally happen that the concentration would be in such parts of the body 
as are most brought into contact with water ; and SO, when certain limbs 
became modified for swimming, the parts behind those limbs would first 
become especially vascular and branchial. As it would be an advantage 
to have the surface increased the surface became folded ; and a simple 
respiratory plate is found in the nearest living representatives of the 
Crustacean ancestor-the Phyllopoda. The typical thoracic appendage 
of Apus consists of a basal or axial portion, six endites, and two exites, 
viz. a flabellum and a bract. The fifth endite probably represents the 
endopodite of the crayfish's limb, the sixth the exopodite, the flabellum 
the epipodito, and the folded stem or bract is probably homologous 
with the branchis of the Decapod. 

This primitive position of the respiratory behind the swimming 
organ is retained in Schizopods, Stomapods, and in the higher group of 
Isopods. The Archimalacostraca probably had not a settled respiratory 
orgnn, for Nebalia has no special branchial organs. The next or archi- 
schizopod form probably had a fixed number of segments, and differed 
from tho Archimalacostraca by its different manner of swimming, the 
exopoditc and not the epipodite being the branch used ; the respiratory 
organs would, as usual, be developed on the swimming appendages. Of 
living Schizopods, the Euphausiids are the most nearly related to the 
Archischizopoda, and they all have branchis attached to the bases of 
their thoracic appendages, which are called podobranchise. I n  these 
forms the gills have a very simple structure, for they merely consist of 
branching lobes with no secondary branches. In  the higher Lophogas- 
tridse the gill is more complex, the primary lobes of the stem being 
themselves lobed, and thc attachment of the gill is not to the limb 
itself, but to the arthrodial membrane near the base of the gill. I n  both 
these groups the epipodites are reduced or absent an all the appendages 
on which there are gills. 

I n  the Decapoda the thoracic feet have no longer a swimming func- 
tion, and thc exopodite has become vestigial or is altogether wanting ; 

* Quart. Journ. IIici. Sci., xxix. (1883) pp. 451-67 (1  PI.). 
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but this change in functicn does not affect the gills, which became 
fixed to the thoracic region in the Schizopod stage, which is gone 
through both phylogenetically and ontogenetically by the Decapoda. 
I n  consequence of the raising of the pleura the epimeral walls, and 
probably also the arthrodial membrane a t  the base of the appendages, 
have become stretched, and the gills are no longer situated close 
together, but are separated. This stretching of the arthrodial membrane 
and the time at which it took place, the need of protectipn to the 
bmnchiae, the condition of the larva when hatched, and probably also 
the condition of the tissues of the creature, will  probably serve to 
explain all the various positions in which branchire are found. 

In  Stomapods the mid-body is developed before the hind-body, and 
liere there are abdominal swimming appendages and hranchial tufts 
:dtached to the epipodite. The degenerate Cumacea have only one gill 
remaining. The Arthrostraca are probably to be derived from tlic 
Archischizopod, but have from the beginning taken a digerent lice of 
ilcsccnt to the true Schizopods 

Development of Compound Eye of Alpheus.*-Dr. F. H. Herrick, 
who has for some time past devoted hiinself to the embryology of this 
crustacean, has a short account of the mode of development of the cyc. 
He draws attention to some leading points; the optic disc is at first a 
unicellular layer of cctoderm ; this disc becomes thickened by migration 
of cells from the surface, by delamination, and, probably also, by the 
addition of cells from the yolk. The optic lobe thus formed becomes 
differentiated into two parts, which are separated by a structureless 
membrane. From the outer portion or retinogen, which is a t  first a 
single layer, the retina is developed; the rest of the lobe (gangliogen) 
gives rise to the ganglia and parts of the eye below the basement mem- 
brane. The retinula, retinophora, and corneal cells are differentiated 
twtodermal elements belonging to the retinogen. The retinophore are 
not prolonged far inwards and do not enter the retinular bundle. Therc 
is no swollen pedicle, and nothing answering to pedicle, rhabdom, 01‘ 
spindle t a s  been detected. No invagination or formation of cavities of 
any kind occur in the development of this eye. The ommntidiuin 
coiisists of thirteen cells disposed in three layers, as follows : (u) corneal 
layer-2 cells ; (6) retinophoral lnyer-4 cells ; and (c) retinular layer- 
7 cells, No nerve-fibres were detected in the crystalline cones. 

The author is of opinion that there is a tendency to exag5erate the 
significance of an invagination of ectoderm, for he thinks i t  improbable 
that, at the time when most of these infoldings occur, a cell has any 
true upside or downside, or that an included cell is differentiated from 
one next it, which does not share in the invagination. He  suggests as a 
temporary working hypothesis that all imaginations of ectoderm, where- 
ever they occur in the Animal Eingdom, are primarily of no morpho- 
logical importance, but simply mechanical expedients for introducing 
rapidly a large number of ectoderm cells below the surface; where 
there is any significance it is secondary. 

Anomura of the ‘ Challenger.’?-Prof. J. R. Henderson states that 
thc collection of anomurous Crustacea made by H.M.S. ‘ Challcnger ’ is 

* Zoul. Anzsig., xii. (1889) pp. 164-9. 
t t lteports of tlic Voyage uf 1I.BI.P. ‘Challenger,’ Zoology, xsvii., No. Ixix. (1888) 

221 pp, (21 pls.). 
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one of tlie most valuable which has ever been brought together in a 
single voyage ; before its arrival we had little or no knowledge of the 
bathymetrical distribution of the gronp. Species of Munida are prc- 
valent, and there are here described fifteen new species. In  most of the 
deep-water Galatheids the eggs carried by the female are few in number 
and very large in size, whence we may infer that in the deep sea enemies 
are fewer. In  Ptyckogaster and Uroptychus the abdomen is twice folded 
on itself; these seem to lead a sedentary life in the branches of 
Gorgonids. I n  all, 161 species belonging to 52 genera are described ; of 
these, 7 genera and 86 species are new to science. 

Amphipoda of the ' Challenger '.*-The Rev. T. R. R. Stebbing has 
publislied an enormous report on the Amphipoda collected by the 
' Challenger,' 640 pp. of which are bibliography. The ordinary divisioii 
of the Ainphipoda into three groups, the Gammarina, Caprellina, and 
Hyperinn is adopted. All the waters of the world are found to contain 
them, and they are pushing out advanced guards in a sort of tentative 
manner on to the land, where they may have a great future before them ; 
they are readily able to adapt themselves to many varying circumstances. 
From below 300 fathoms the ' Challenger ' possibly dredged thirty-one 
specimens of Gammarina, which represent twenty-five genera, of which 
tcn are new, and twenty-eight species, of which twenty-six are new. I n  
all, thirty-one genera and one hundred and eighty species are described 
as new. 

Argulus fo1iaceus.t-Prof. F. Leydig has some fresh observations to 
record on a creature whose anatomy he first described nearly forty years 
ago. Arnong the subjects discussed as parts of the integument are tho 
dermal glands ; these have a nucleus proportionately small to the size of 
the body of the gland; after the use of reagents a body may be seen 
projecting from the orifice of tlic efferent duct; it appears to be tho 
secretion of the gland hardened into the form of a cylinder. I n  the 
living animal the body of the gland exhibits such modifications of form 
that one is inclined to ascribe to it a proper power of contractility. 
I n  a fcw cases the glands are compound and not unicellular. The muscu- 
lature of the body is not highly developed. With rogard to tho histology 
of the nerve-centres it is stated that the cortex of the brain and cord, 
below the cuticular neurilemma, is formed of ganglionic spheres which 
hardly ever exhibit anything more than the character of small naked cells. 
Dotted substancc is found within the ganglionic swellinp. On the 
inner portion of the lateral colnmissure going from the upper to the 
lower portion of the brain the most internal bands of these fibres form 
a completely closed ring. AS there is a similar arrangement in the 
brain of the Lumbricina, it is probable that we have here a structure of 
general distribution. Some of the bands which compose the commissures 
radiate out towards the optic nerves and cross from one side to the other. 
I n  the enlargements of the ventral cord there are fibres in addition to 
the small-celled cortex and the internal dotted substance. The nerves 
arising from the cord have a dorsal and a ventral root which lie close 
together ; this mould seem to be a general arrangement in Arthropods 
and Annelids. The tubular character of the nerve-fibres of Argulus is 

* Reports of the Voyage of H.M.S. ' Challenger,' Zoology, xxiu., No. Ixvii. (1888). 
'rest in two halvrs, pp. xxiv. aud 1737, and Atlas of 210 111s. 

t Arch. f. Jiikr. Anat., xxxiii. (1889) 1111 1--51 (5 ple.). 
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very well marked, and in some of the tubes there are indications of 
septa or of a meshwork. Two nerves enter the carapace ; the anterior 
is directed towards the head, and the other, which is thicker, is distri- 
buted to the hinder portion. With repeated divisions these nerves 
become smaller and smaller and very difficult to follow out ; they lose 
themselves in the cellular matrix-layer of the integument. The mode 
of termination of the nerves in the seta is not what has been ordinarily 
supposed. In  the set= at the edge of the carapace the inner filament 
appears as a hard line or looks as if it were cuticularized ; a t  its root, in 
Argulus phozilzi, a small corpuscle with similar optical characters may be 
seen. Prof. Leydig formerly regarded these structures as being nervous in 
nature, but he is now convinced that they aro connected with the sup- 
porting or skeletal tissue which is distributed between the two plates of 
the shield. The nerves lose themselves in the cellular substance of the 
matrix layer. A connection between the internal filament of the seta 
and the nerves is only to be regarded as due to the fact that tho 
liyaloplasm of the nerves may pass into the substance of the layer and 
thence flow over into the set%. 

In the frontal eye the most striking character is the pigment ; tlicro 
arc scattered, yellow, fat drops, a diffused blue pigment, a pigmcnt 
consisting of molecular granules, and a brownish pigment which is so 
arranged as to form cup-like divisions ; of these last there are four. In 
tho paired cyc there is a homogeneous matrix-layer which gives rise to 
the cuticle ; the membrane is a continuation of the neurilemma of the 
optic ganglion, and corresponds to the connective tissue which surrounds 
the cyo of higher animals. The crystalline cone is surrounded by a 
special envelope which clearly corresponds to the tube which incloses 
cvery cone and its nerve-rod in the compound eye of other Arthropods. 
There is a quadrangular area at the hinder part of the lens, and with 
this there is connected a nerve-rod, which is likewise four-sided. The 
crystalline cones exhibit a distinct and remarkable dimorphism ; thero 
aro smaller cones which form a special compact group near the hinder 
margin of the eye ; they are not only distinctly four-lobed but surrounded 
by a darker margin than the rest; there are about a dozen of them. 
The pigment of the eye is dark-violet in parts, and elsewhere brown. 

The body-cavity is stated to be at first a blood or lymph-space; 
canal-like constrictions and ramifying prolongations become blood-lymph 
vessels; the spaces and canals are bounded by matrix-cells of tho 
cuticular and connective tissue wbich secrete on the inner surface a 
homogeneous fringe ; there is as close a connection between connective 
tissue and blood-spaces as between hill and valley; the find processes 
of the cavitary systems are the ducts in the clefts of tho connective 
tissue and tho pore-ducts of the cuticular. 

The 
heart is a median cylindrical tube which is, primitively, a longitudinal 
cleft between the muscles o f  the back, and so completely resembles other 
blood-spaces found between muscles. Even in the adult stage the antcrior 
end of the heart has no definite limits. Its histological structure is 
difficult to make out ; the inner bounding line is not perfectly regular, 
but appears to be alternately thickened and narrowed. In  animals which 
have been for a long time without food the blood-corpuscles become 
rounded, and one large or scveral smaller vacuoles appear in their 
interior. 

There is a fluctuation rather than a circulation of the blood. 
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The sac connected with the ovary seems to be the body-cavity ; some 
further remarks are made concerning the seminal pouch, but the author 
notes that many points, both histological and physiological, still remain 
obscure. The groups of large, sometimes very large, cells which arc 
found in the body of Argulus appear to belong to the category of fat- 
bodies ; the author has recently discussed the structure of thesc giant 
cells. 

The justice of Claus’s criticisms on the author’s earlier views as to 
the segmentation of the body is acknowledged, and the characters of 
some of the appendages are discussed in detail, and descriptions of larval 
characters are given. 

It has been remarked by Claus that the males of Arqulus are much 
less numerous than the femaIes. Whcn, in July, Prof. Lcydig noticed a 
number in the basin at the Botanic Garden at Bonn, the number of males 
was easily seen to be greater than that of the females. Later on, how- 
ever, this proportion changed ; in the new swarms, about the middle of 
August, the females, which were full of ripe eggs, were more numerous. 
It would appear then that the males die o f f  towards the beginning of 
autumn. 

Formation and Number of Polar Globules in Cirripedes.*-Prof. M. 
Nussbaum states that in Cirripedes, and particularly in Pollicipes, there 
are two polar globules in the egg. One arises in tho ovary, and the 
other after fertilization. The first lies without, the other within the 
vitelline envelope. 

Vermes. 
a. Annelida. 

Morphology of Annelids.t-In the fourth of his memoirs on this 
subject, Dr. E. Meyer treats of the Serpulacese and tho HcrmellidE. 
The  first point dealt with is the developruent of tho thoracic excretory 
system ; the larval nephridia of these forms are most like thosc which 
Hatschek described in a larva from Faro, but differs in that they hnvc  
apparently no direct contact with the secondary mesodermal bands ; both 
are completely closed internally. The earliest rudiments of the definitc 
thoracic nephridia are next considered under several heads. I n  the 
complete development of these organs it is importapt to noticc that the 
lumen of the duct has a quite independent external pore, and that its 
communication with the secondary ccelom is only effected by the ciliatcd 
infundibulum. The two distal ends of the nephridial tubes fuse in the 
middle line after the closure of the hamal longitudinal groove. 

The supports of the cephalic gills of the Serpulaceaj and the palca 
of the Hermellidse are next discussed ; this is followed by an account of 
the lateral neck-lobes of the Serpulaces and the neural parapodia of the 
first somite of the Hermellidse. The neural neck-lobes, which. are next 
described, are stated to be formed by a fold of the ventral integument, 
and they are independent of the lateral lobes. The succeeding chaptcr 
deals with the thoracic membrane of the true Serpulids and the truuk- 
cirri of the Hermellidse ; all the parapodial cirri of thc latter are hollow 
processes, and are, therefore, lined internally by the peritoneum. 

Thehaemal andneural chsetopodia form the subject of the sixth chapter ; 
it appears to be characteristic of the larvse of the Serpulaces that three 

* Zool. Anzeig., xii. (1889) p. 122. 
t MT. 2001. Stat. Neapel, viii. (1858) pp. 462-662 (3 pls.). 
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pairs of hams1 bundles of s e b ,  and as many neural hookle ts are developed 
very early ; there is  then a pause before the other chaetopodia appear. 
The author discusses the results of earlier observers, and is largely in 
agreement with ClaparrBde and Eisig. We have as yet no observations 
on the permanent cheetopodia of the Hermellida. The term of thorncic 
or ventral shields is applied to the more or less distinctly bounded 
integumentary thickenings, which appear on the lower surface of these 

worms. between the lateral rows of 
h 

I 
Spionid stem-form 

parapodia. They are characterized by 
their intimate connection rvitli a largo 
number of unicellular glandular tubes 
which open to the exterior between 
their cells and project for a variablo 
distance into the celoin ; the rtrrange- 
ment, form, and structrire of tlicse arc 
somewlurt fully discussed, as is also 
their development. 

The eighth chapter is occnpied l y  
an account of the ceplialic gills of tlio 
Serpulncere, ant1 the oral teiitaclcs o f  
the IIermellidze ; the ninth dcals witli 
the mouth, which, in both these groups, 
is terminal in position ; the chaugcs 
undergone during the larval stages are 
described. The frontal tentacles form 
the subject of the tenth chapter ; they 
are paired, are often greatly reduced, 
or may be altogether wanting; so 
hidden are they that no observer but 
Pruvot has as yet detected them ; they 
are hollow filaments, which are pro- 
vided externally on their median upper 
surface with a special ciliated epi- 
thelium ; they have a proper muscular 
layer, and are lined internally by tho 
peritoneum ; below the eiliatcd longi- 
tudinal grooves there runs, in the 
hypodermis, a ncrve which comes from 
the brain ; and in the axial cavity is a 
much coiled contractile vessel which 
ends blindly in front. 

The central nervous system is very 
fully described ; the ventral medullo. 

Free-living (carnivorous) anaestor of the two groups uuder consideration 
is characterized by consisting of two 

separate halves or cords; in each segment there are two pairs of ganglia 
connected by two pairs of transverse commissureb ; with these two pairs 
of primary nerves correspond. The development of this system is also 
discussed very fully. 

The vascular system forms the subject of the twelfth chapter, and 
the peritoneal glands that of the thirteenth ; the latter are the gonads, 
the sites of origin of the lymphoid cells, and the pigmented lymph- 
glands or chloragoguc-glands. 
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I n  the second half of this memoir, the more general questions and 
conclusions to which a study of some of the described organs lead, are 
discussed in great detail; one of the most interesting of those is tho 
phylogeny of the nephridial system ; here we have only space to  say 
that this question is considered under the heads of the significance of the 
ectodermal terminal portion of the unpaired efferent ducts of the thoracic 
nephridia, the origin of the variations in the form of these organs, and 
the genital tubes. 

In conclusion the author discusses the affinities of the Hermellids 
and Serpulids, and his views are given in the adjoining tabular form. 

Abnormal Earthworm.*-Mr. R. Broom reports on another earth- 
worm with bifid hinder ends, several of which have been noticed during 
the last few years. Reminding us of Kleinenberg’s discovery that, in 
Lumbricus trapezoides, two complete individuals are normally developed 
from one ovum, he suggests that this sometimes happens in L. terrestris ; 
in support of this view he states that the two posterior parts of tho 
worm examined by him are attached by their sides, the ventral surface 
of each part being continuous with that of thc front part of the body. 
Although in some of the already published cases the posterior ends 
were unequal, Mr. Broom thinks it probable that they n’ere equal at an 
early stage, but for some reason or other developed unequally, as is 
known to be frequently the case with double monsters of the higher 
animals; these last may, indeed, owe their origin to a change in the 
ovum similar to that which normally happens in L. tvapezoides. 

Development of Cslom in Enchytroeides Mari0ni.t-M. L. R o d e  
bas studied the development of the ccelom in this marine Oligochrete. 
H e  finds that it appears in the form of irregular cavities hollowetl out in 
the mass of mesoendoblastic cells ; some of these cells bccome free in 
the ccelomic cavities, and have a complete resemblance to the typical 
mesenchymatous elements. As the ccelom of Polygovdius is  formed on 
the epithelial plan, it  follows that the mode of appearance of the meso- 
blast and of the ccelom is only of secondary importance, and. tho 
Hertwigs’ division of the Metazoa into Enteroccelia and Pseudoccelia 
cannot be considered natural. 

Structure of Clitellio.S--Mr. F. E. Beddard is able to make some 
additions to Chparbde’s account of  the anatomy of this oligochretc. 
Like many other writers, he confounded the testes with the vesiculre 
seminales, and did not describe the true testes at all. They lie in the 
tenth segment, and each organ is long and narrow. The presence of 
oviducts is recorded, and as Stolc has already seen them in Ilyodrilus 
and Psammovyctes, i t  is probable that they wi l l  be found to be invariably 
present in the Tubificidre. AS in that group generally, the mature ova 
of CZiteZZio are of very large size (half the diameter of the body), and 
are loaded with yolk-spherules ; they are inclosed in independent ovisacs. 
The author points out the more important differences between CliteZlio 
arenarius and C. ater, and shows that the two are not congeneric; the 
latter will  be better placed in Eisen’s genus Hememitubifez. Mr. Beddard 
takes the opportunity of making a few remarks on some other marine 
species of Tubificids. 

* Trans. Nat. Hist. Sac. Glasgaw, 1889, pp. 203-6. 
t Bull. Soc. d’Hist. Nat. Toulouse, xxii. (1888) pp. lviii. and lix. 
1 Proc. Zool. Roc. Lond., 1888 (18S9) pp. 485-94 (1 PI,). 
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8. Nemathelminthes. 

Hypodermis and Peripheral Nervous System of Gordiids.*-11. 
A. Villot considers that M. Michel t has incorrectly interpreted his 
observations. He  considers that the hypodermis of Gordius represents, 
in the cellular stage, a layer of embryonic tissue which belongs to thc 
ectodermal layer ; the embryonic cells produce, at first by secretion, the 
different layers of the cuticle, but this is not the only part which they 
play in organogenesis. The cells which invest the inner mall of the 
cloaca of adult females are converted into unicellular glands ; beneath 
the integument they ramify and anastomose, and so form an absorbent 
and perhaps excretory apparatus. The peripheral nervous system is 
connected with the hypodermis by its origin and by the relations of its 
constituent elements. It is formed of a plexus of ganglionic cells, 
placed between the subcutaneous layer and the perimysium. The 
ganglionic cells, which are remarkable for their small size, give off, 
independently of their anastomoses, two kinds of prolongations. Some 
of these arc directed towards the musculiir fibres, and pcnctrato tho 
perirnysium ; others pass into cuticular papillre, which are true tactilo 
organs. 

Circnm-intestinal Cavity of Gordii.$-M. A. Villot has a brief note 
on the histological significance, mode of formation, and use of this 
cavity. He  regards it as the last phaso in the development of these 
round worms. It is formed by the destruction and forcing back of tho 
parenchymal cells which are found in the neighbourhood of the intestine 
and ventral cord. These cells undergo fatty degeneration and become 
resolved into a granular substance of yellowish colour, which lincs tllc 
cavity around the intestine, and fills i t  completely at either end. Tho 
fatty matter thus produced serves as food for adult individuals living 5 

free life. After leaving their host Gordii become in a way parasitic 
on themselves, and absorb, under the form of degenerate embryonic 
elements, that part of their mesoderm which has not Lecn utilizcd by 
organogenesis. 

7. Platyhelminthes. 

Asexual Reproduction of Picrostoma.§-Dr. F. von Wagner has 
made a close study of the phenomena of asexual rcproduction in Micro- 
stoma. The first step is usually the formation of a septum between the 
second and last thirds of the body ; this is directed transversely to tho 
long axis of the body. At the same time a fold of the enteron becomes 
fixed, and this gives the rudiment of the first bud. Thc size of thc 
animal thuR exhibiting gemmation varies considerably. If  we make a 
general survey of the gemmations in an animal wc see that the formula 
of Hallez and Graff is often broken ; this is due to tho fact that there 
are temporary alterations in the mode and intensity of budding. The 
enteron, the integument with its differentiations, the parenchyma and 
the two lateral nerves paas directly from the mother individual to the 
child, while the fresh formations of brain, eyes, ciliated pits, mouth, 
pharynx, and glands are to be regarded as simple phenomena of 
regencration. 

* Colnptes Rendus, wiii. (1S89) pp. 304-6. 

9 Zool. Anzc ig., xii. (1883) pp. 191-5. 

t Antc, p. 2%. 
Comptes Rendus, cviii. (1889) pp 655-7. 
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Embryology of Cestodes.*-Prof. B. Grassi and Dr. G. Rovelli begin 
by discussing the developmental cycle of Cestodes. They find that 
Taenia elliytica has an intermediate host in the flea of the Dog a i d  
of Man, as well as in Trichodectes. They do not accept the doctrine of 
Megnin that T. serrata can develope without an intermediate host. On 
thc other hand they are certain that T. nzurina of Mus dccumctnus 
developes without an intermediate host, though not without a cysticer- 
coid stage ; to demonstrate this it is necessary to make use of whitc 
mice three to four months old. Moniez and Linstow are correct in sup- 
posing that the cysticercoid fonnd in Tenebrio rnolitor is that of T. m i c w -  
stoma ; it is not that of T. nzurina. As has been olrcatiy shown, T. nnna 
has also a distinct mode of development, and indeed this is only a 
variety of, even if it  be not distinctly the samc as T. rnurina. Of tho 
tapeworms of fowls, T. proglottina has an intermediate host in Lininz 
cinereus, L. agrestis, and L. variegatus; T. infundibuliformis in the hoiisc- 
fly, and T. cuneata in the earthworm Allolobophora foetida. T. leptocepldtr. 
of the rat has an intermediate host in several insects, of which the most 
ordinary appear to be the lepidopterous Asopia. Parona was right in 
regarding the perch as the other host of Bothriocephalus latus. 

The authors have set before themselves three morphological pro- 
blems:-(1) To  determine why thc scolex of the cysticercus (and 
probably also of the cysticercoid) is developed as hollow and invaginated ; 
(2) To see whcther the embryology of Cestodes affords new arguments to 
support the view of an affinity between them and the Trematodes ; and 
( 3 )  To put in a clearer light the development of the organs of CestodeF. 
The larva: of Cestodes may be arranged in three chief groups: there arc 
cystieerci ~5 ith inconstant invagination and no embryonic covcriiigs 
(Archigetes) ; cystieerci with later invagination (Tzn ia  elliptica and 
T. murinu) ; these may be again subdividcd, for the invagination may bc 
simple (T. ezliptica), or i t  may follow the formation of embryonic 
coverings (1: rnurina') ; thirdly, therc are cysticerei in which the 
invagination is early, and is succeeded by tlic formation of embryonic 
coverings (cysticerci in the strict sense). 

The authors are of opinion that the development of the invnginated and 
hollow scolex is explicable by cenogeny and tlic better development of 
the embryo (as by the formation of special cnvclopcs) in agreement with 
the grcat power of regeneration nhich is possesscd by thc body of 
Cestodes. 

As to the relationship between the Cestodes and the Trcmatodcs 
the authors have shown that the eercariaform pcriod, which mas bclievcd 
to be confined to a few forms, is vcry common, and its significanec is 
very high; in the Taeniide there have been found distinct signs of a 
foregut (oral cavity and pharynx separated from it by a constriction) ; the 
primitive cavity is comparable to the mesenteron of Trematodes. I t  must 
be remembered that in the Cestodes, in correlation with the disappearance 
of the sensory organs and mesenteron and the want of a blood-vawilar 
apparatus, development is much abbreviated, and the differentiation of 
germ-layers is very incomplete ; indeed, there is but a single mass of 
cells (blastema) from which all the organs arise. I t  is  possible tliat the 
six-hooked embryo consists only of eetoderm, although against this we 
must set Lang's discovery of the endodermal origin of the gonads of 

* Contralbl. f. Balrtcriol 11. Parabitciilc , v ( lb89)  pp. 370-7, 401-10. 
1889. 2 l i  
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Platyhehninthes. The primitive cavity probably represents tho space 
which was once bounded by the cells of the mesenteron. 

I n  conclusion, the authors discuss thc colonial nature of the Cestoda, 
and the possibility of an alternation of generations. They find that the 
cysticerci, with the exception of the echinococci, &c., undergo a simplc 
metamorphosis, which is often largely wanting. This may be made 
clearer by a consideration of the case of T. elliptica ; in i t  the anterior 
part of thc six-hooked embryo forms the scolex, and tlie hinder part a 
rudimentary orgau, the tail, which, later, falls off. I n  other Taenia: this 
hinder part is converted into a tail, but in them the hinder part of the 
anterior portion forms an embryonic covering ; consequcntly, only the 
anterior part of the anterior portion forms the scolex, and i t  is  by the 
growth and segmentation of the scolex that the adult Taedn is formed. 
Tlic autliors do not believe in any asexual generation ; such does, of 
coursc, obt& in Ec%Ainococci, but this is a secondary and adaptivc 
phenomenon. 

In the development of the organs it is observed that the six-hooked 
embryo is formccl from a blastema, or embryonal tissue which is not 
differentiated into germinal layers ; from this the organs arc developed 
directly, and are at once found, with the exception of the rostellum, in 
thcir definite positions. As we pass from without inwards in a young 
cysticercoid we meet with a peripheral zone of subcuticular cells, a 
parenchyma in which the cells are closely packed, and a soft parenchyma 
in which the cells arc scanty; and between these three there are no 
dcfinitc bounclaries. The authors supposc that the nervous system and 
the water-vascular apparatus are developed from the closely packed 
parenchyma, with the exception of the efercnt vesicle, which is chiefly 
formed from the subcuticular zone; this last also gives rise to tho 
subcuticular musculature. 

New Cestodes from Lamna cornubica.+-Prof. P. J. Van Beneden 
describes two new cestodes found in the intestine of this Shark. One, 
which is called Dinobothrium septaria, resembles when contracted in 
alcohol a shell of the genus Septavia, and appears to have no hooks; tho 
other is called Diplobothrium simile, on account of the similar suckers 
which are united in pairs. Both forms havc a complete septum between 
the two pairs of suckers, and this has at its tip four pieces which appear 
to furnish points of attachment for the muscular laycr. The  other host 
of these parasites is not yet known ; they both belong to the group of 
Phyllobothriidrc, all of which are, so far as is  yet known, parasitic in 
plagiostomous fishes. 

Echinodermata. 
Embryology of Echin0derms.t-In his present paper Mr. H. Bury 

confines himself to the bilateral symmetrical stage, which is more or 
less clearly represented in all Echinoderm-larva?, and to which Semon 
has recently given the name of Dipleurula. H e  deals, therefore, only 
with the primary divisions of the calom, starting from a stage in which 
a t  least two enteroccel-pouches are already present, with the development 
and connections of the hydrocccl, and with thc skelcton so far as it is 
developed. 

* Bull. Acad. R. Sci. Belg, lix. (1889) pp. 68-74 (1 pl.). 
t Q ~ i ~ r t .  Joum. Micr. Sci., xxis. (1889) pp. 409-49 (3 pls.). 
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From thc study of larvs of the various classcs, thc author concludcs 
that a pair of anterior entercccls was probably originally prcsent in all 
Echinoderms ; the hydroccel is generally formed distinctly later than the 
other cavities ; as there is no tracc of any right hydroccel, it  is probablc 
that this organ was never pairea; it varies in its mode of origin, but 
its normal position seems t o  be between thc anterior and posterior 
enteroccele. The water-pore always (? Holothurians) ariscs in connec- 
tion with the posterior end of the left anterior cntcroccel, and only 
communicntcs indirectly, if at all, with the hydroccel. Mr. Bury thinks 
that the water-pore existed in a very early stage in the history of 
Echinoderms, and probably bcforc the hydroccel. 

The  current passing tlirougli tho water-pore is cshalent, but not 
usually very strong; this pore, and the short tubc by wliicli it  com- 
municates with the enteroccel, arc regarded as forming a primitive 
nephridinm. 

The  hydroccel always ariscs on thc left sidc from one or other 
division of the ccelom, which diffcrs in different groups ; this variation 
may mean tliat when the hydroccel originally appeared, the anterior and 
posterior enterocmls were connected, as thcy are in Asteiina and some 
Bipinnavk; or it is possible that the original mode of development of 
the hydroccel was more complicated, and that it has bccoiuc simplified 
independently in the different groups. Tlic author has a few observa- 
tions on the difficult question of the closure of the watcr-vascular 
ring. 

In thc study of the skeleton it was found that many plates aru 
dcvelopcd in thc bilateral larva, and that they bear a definitc rclation to 
tho body-cavities ; it was also found that thc tcrminals lie on the left 
side, and tliis discovery enables us to establish a typical ldatcral form 
from which all the conditions found in existing larva inny havo bccu 
dcrivcd. This is shown in the following table :- 

I Right Entcrocccl 1 Left Enteroccel 

Intcrradial I Radial 
I '  

Radial 

Position 

Intcrradial 

Primary 
Name { Radials 

Basals ~i Terminals 1 Orals 

Mr. Bury thinks it probable that in all groups (except perhaps 
Holothurians), the radii of the abactinal part of the body (including 
the rcgions of the right and left posterior enteroccels) bear a very 
definite relation to the mouth, anus, and water-pore of the larva ; that, 
in fact, these organs mark out an interradius, which, since it contains 
both mouth and anus, might be called ventral, or, as it is anterior to the 
system of radial plates, and contains, when present, the prcoral lobes, 
may be called anterior. The latter term seems preferable, but, if i t  is 
used, we must be guided by the situation of the water-pore rather than 
by the indefinite and variable positions of the mouth and anus, when 
seeking for an anterior interradius in adult forms, 

2 E 2  
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Rhopalodina lagenifomis."-Prof. H. Ludwig has made a renewed 
investigation of this interesting Holothurian. Some corrections in the 
descriptions of previous writers are made. A piece from the middle of 
the stalk-like portion of the body was cut into a series of fine transverse 
sections ; in these the fine water-vessel and the radial nerve were found 
lying outside each of the ten muscles ; the cesophagus was only attached 
by the mesentery inclosing the genital duct, while the rcctum was 
fastened by a number of radial bands, in which were found proportionately 
large round cells. The five muscles scen in section around the rectum 
were all of the same size, but of the five around the esophagus the two 
which lay nearest to the genital duct-and which, therefore, were, in com- 
parison with those of other Holothurians, the two dorsal-were much 
thicker than the other three. The five circular muscles of the body-wall 
in the region of the cesophagus were continued to the partition which 
s3parates this part from the region of the rectum ; this character seems 
to show that the " stalk " of Rhopdodina owes its origin to the fusion of 
an oral and an anal stalk-like and narrower portion of the body. Tho 
connection of the cesophagus with the rectum by radial septa, as dcscribcd 
by Scmper, does not exist, for the part of the ccelom surrounding the one 
is separated from that round the other by a partition which travcrscs 
the whole length of the &ilk-like portion of the body; this partition is 
clearly the remnant of the median dorsal intemmbulacrum, by the 
shortening of which the oral and anal ends of the body havc becomc so 
closely approximated. 

The five pairs of radial papilla at the anal calcareous ring are really 
hollow internally, and seem to be nothing more than the anal cnds of 
the radial water-vessels ; a single layer of small, branched, and closcly 
packed calcareous corpuscles is found in their walls. The five pairs of 
radial papilla form forks of five simple, radially-placed, hollow papille, 
the walls of which present continuous calcifications. The interrdial  
tips of the anal calcareous ring are solid. This ring does not, as Sempcr 
thought, consist of five radials and five interradials, but of five calcified, 
hollow, and bifurcate radial papilla, which are surrounded by a circlet 
of interradial and radial calcareous plates. 

Monstrous Larvae of Echinus.7-MM. G. Pouchet and Chabry havc 
made some experiments on the production of monstrous larvw of Ecllini 
effected by deprivation of carbonate of lime. They have started from 
tho doctrinc of Chevrcul that the morphological characters of liviug 
beings are, to a certain cxtent, the function of their chemical constitution. 
Their experiments were made by rearing larve in water which had been 
deprived of the greater part of its chalk by oxalate of sods. As they 
expected. they found that the spicular substance can be totally sup- 
pressed by depriving the organism of one of its constituents. Morpho- 
logical deviation is more marked in proportion as a greater quantity of 
carbc nite of lime is removed from the sea-water. 

In  water which retained more then one-tenth of its chalk, the larva 
were at the sixtieth hour still in the gastrula-stage, while the control 
larve had ramified spicules and a complete intestine. After ninety 
hours, the former larva, without developing spicules, passed into a true 
pluteus-stage, characterized by the differentiation of the intestine into 

* Zeitschr. f. Wiss. Zool., xlviii. (1889) pp. GO-6 (1 pl.), 
+ Comptes Rendus, cviii. (1889) pp. 196-8. 
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three regions, but the general form was spherical, there were no prolonga- 
tions, and death supervened after a few days passed in this condition. 
When thc quantity of chalk was less the larva: did not pass beyond the 
gastrula-stage. 

Ccelenterata. 
New Anthozoon.*-Dr. C. Viguier gives an account of the new 

Anthozoon of which Prof. Lacaze-Duthiers has spoken as Paralcyonium 
edzuaidsi, biit for which he proposes the new generic term of Fascicularia. 
Dr. Viguier found it in tho Bay of Algiers. Though the appearance of 
the stolons is different, a colony has, especially when its polyps are con- 
tracted, considerable resemblance to Paralcyonium ; when, however, the 
polyps arc protruded, vcry markcd differences become apparent. 

The stolons are flattened, and vary in width from two or threc l o  
seven or eight mm. They form an irregular plexus which is covcred 
by a light greyish-yellow layer of slime. Tlicrc arc only a few small 
spiculcs in tlic stolons, the walls are essentially constituted of a well- 
dcveloped conncctive layer. I n  well-developed pieccs the endodermal 
invcstinent is rcduced to a simple layer of cells, and the samc may bo 
said of the true ectoderm. 

Theso 
groups may Lc divided into a biisal and a free portion. The common 
basal column hzs the same appearance as the stolons ; it has a lower 
siirface which ndheres to the foreign body wliich servcs as its support, 
and an external surface. On the latter, whcn the group is well expanded, 
there arc visiblc longitudinal grooves which correspond to tlie lines of 
scparntion of tlie polyps. I n  addition to these there are transvcrso 
grooves which obscurely divide the column into segmcnts. The presence 
of large vertical spicules prevents any flexion in this part of the column, 
as is the casc also in Paralcyonium. 

Unlilrc most of thc Alcyonaria, Fasciolaria has spicules unlike those 
of the rest of the body in the upper region of the polyp; these are 
small oval plates, slightly constricted in their middle ; they are seen, 
when highly magnificd, to be marked by parallel stris ; tho presence of 
thcsc planes of cleavage causes the spicule to bc almost opaque. A 
siphonoglyph is developed. The author has a few notcs on the pro- 
cesses of reproduction. 

As to the systematic position of this ncw genus, M. Viguier believes 
that i t  is necessary to institutc a new family, which would be charac- 
tcrized by the network of stolons uniting the different groups into one 
colony, and by the absence of vascular connections between tho polyps 
of one and the same group. 

French Pennatu1ids.t-Dr. C. Fischer has a note on the Pennatulids 
found on the French coasts, of which there are, at least, eleven species, 
SO that their Pennatulid-fauna appears to be vcry much richcr than that 
of the British seas is  at present known to be. 

Agalma Clausi.$-Dr. M. Bedot describes under this name a ncw 
spccics, which, in the rcccutly published system of Siphonophora by 
Prof. Haeckel, would be placed in the genus Crystallodes. I t  was found 

The groups of polyps are scnttcrcd irregularly on the stolons. 

* Arch. Zonl. Exper. r t  GCn., vi.  (1SSS) pp. 331-73 (2 pls.). 
t Dull. Soc. Zool. Vruiwc, s i v .  (1889) pp. 34-8. 
f. Iicc Zool. Puisso. v ( ISSS)  lip. 73-31 ( 1  PI.). 
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off Villefranche, and measured in all 24 cm. The nervous system has 
a close resemblance to that of Halistemma rubrum, as described by 
Korotneff. The most characteristic organs are the bracts, of which there 
is a considerable number; their peculiar appearance is due to the 
presence, on their surface, of a large number of small, deep-carmine-red 
dots, which are small glands which open and expel an intensely yellowish- 
red colouring matter when the animal is captured. These glands ale 
formed of an aggregate of cells, the protoplasm of which is coarsely 
granulated. About half of the gland is above the surface of the bract. 
When the colouring matter has been discharged all trace of the glandular 
cell disappears, and there is only a small excavation surrounded by a light 
yellow cloud. The tentacles of this uew species have a characteristic 
appcarancc which is duc to the presence of a terminal orifice and to 
the site of the point of attachment of the accessory filament. All the 
characters of this new form are fully discussed. 

' Challenger ' Siphonophora.*-Prof. E. Haeckel has publislied D 
report on the Siphonopliora collected by the ' Challenger,' with whicli 
he has incorporated notes on other specimens. The generalizations arc 
of interest, but they were made known to our renders at the time of their 
original publication in Gerrnany.7 Two hundred and forty species arc 
enumerated. Tho plates, as usual in I'rof. Haeclrcl's works, arc of great 
bcauty. 

Monobrachium parasiticurn.$.-Herr J. Wagner has some notes on 
interesting structural characters in this Hydrozoen. The priphcrg of 
the colony is characterized by special structures which the author pro- 
poees to call pseudouematophorcs ; they probably repreccnt specializcd 
individuals, and form an intermediate stage bctween true nutrient polyps 
and nematophores. The subepithelial layer is wanting in most parts of 
the organism, and the author vas unablc to find differcntiatod gauglionic 
cells. I n  the hydrorhiza there are often poorly dcvelopcd nemato- 
cysts with very short threads aud vesicular contents. Tlic urticating 
capsules have no cnidocils; where this is the case the filament is  
generally looped, but in Nosobiachizcm it  is spirally coiled. The axial 
tissue of the single tentacle consists of a number of large cells wliich are 
irregalarly arranged; it is not separated from the endoderm by tlie 
supporting lnmelln, and the gradual passage of tho nntricnt into tlic iixial 
cells may bc clearly seen. The gouophore is  in the form of an almost 
completely developed Medusa; its blind gastric cavity has the form of a 
spadix and contains a small cavity; in some the circular vessel is 
distinctly dcveloped, but in others it could not bc detected. The nervc- 
ring is formed of filaments of the subepithelial cells. The endoderm of 
the tentacle of the medusa-form is made up of ordinary cartilaginous 
cells, and tliere is no cavity in them. 

Unripe ovarian cells and similar amceboid male cells, which only 
differed in having nuclei which colour more intensely, were often found 
in the ventral endoderm of the radial vessels. I n  two cases somo 
maturer cells were found in the genital sacs in their passage from tlic 
endoderm of the radial vessels. Smnller cclls, which appeared to bo 
younger eggs, were found in the cndoderm of thc hydrorhiza at tho 
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base of the gonophores. Owing to the want of specimens of a ccrtain 
age Herr Wagner was unable to  determine the layer from which the 
genital cells were developed, but he does not doubt that they first appear 
i n  the endoderm of the hydrorhiza, and that they are matured in  thc 
ventral epithelium of the radial canals, whence thoy pass into the genital 
sacs which form vertical folds along the radial canals. 

Digestion in Hydra.*-Miss M. Greenwood has made a careful study 
of the process of digestion in Hydra. She finds that tho ingestion of 
solid matter is performed by slow advances over the prey of lip-likc 
projections of the substance of the polyp. During this action tlic 
tentacles for the most part remain extended, having previously been i n  
contact with the prey or discharged their thread-cells iuto it. Tllc 
endodermal cells of the foot arc more markedly vacuolatcd than thOFC 
of tlic body ; an ingested orgniiism never, apparently, enters its cavity 
but remains in  that of the body, mliich it often distends greatly. Tlic 
digestion of inclosed food is eEected ciitirely outside the c n d d c r m  cells 
which line the body-cavity of the H y d r a ,  and among tliuse cells two 
types may bc dibtinguished: ( u )  cell6 of pyriform shape destitute of 
large vacuoles ; these hold many sccietory spherulrs in hunger, and tcnd 
to be cmpticd during digestive activity ; ( b )  ciliated vacuolstccl cells 
which a t  timcs hold pigment. The  w:itcr of thc digcstive secretion is 
probably. a t  any rate i n  part, to be associatcd with the vacuoles of tlicsc 
ciliated cells, for intraccllnlu fluid is ncvcr so coiispicuous ~ L S  in  tlic 
fasting state, nor so little mar l rd  as  after sCuiidaiit nourisliniunt. Tlie 
pigmcnt, which is often conspicuous in the cndodcrm, is formcd by 
tlic activity of the cells, and is probably, as :L rulc, cxpcllcd into tlic 
body-cavity during an act of digestion. Tlic formation c,f sccrctior, by 
tlic cndodcrm and the loss of pigmcnt arc made inconspicuous duriug 
ilic latcr stages of a digcstivc act, by the onset of absorption; tliis fill& 

cxprcssion in  tlic gathering of proteid matter within tlic vncuo1:ito 
eridodcrin cells. This  matter is  deposited as a store of rcscrvc sill)- 
stancc i n  the basal part of thc cells and cvcntunlly take9 on tlic form of 
splicrcs ; Miss Greenwood bulicvcs that it is absorbed ns fluitl, forms 
definite vscuolcs bounded by the apical protoplasm of tho cclls, arid is 
b y  thc indirecl action of the protoplasm converted into thc insolublo 
form. 

I t  is probablc that the excretory pigment takes its risc in  somc 
rcsiducs of tlicsc proteid bodies, and it is  possible that tlicy may, a t  
timcs, be the source of fat. A large proportion of the spheres unclcrgocs 
finnl solution, arid, when dissolving, tlicy probably constitute the angular 
pai ticlcs of somc authors. \b hen this solution is effccted i t  tskcs lilzco 
towards the apex of thc inclosing cel l ;  the little masses of protcid R I V  

moved upwards from their resting position, and fluid is secreted arouiitl 
thcm by tlic investing layer of protoplasm. Tlic medium i n  wliicli the 
digcstive activity of a Hydra goes on is probabl, not acid. 

In  a notc a short account is given of tho histological charnctcrs of 
the cndoderm of H.@a viridis. The  “ chloroplastirls ” of Lankester lio 
especially thickly towards the base of the vacuolate cndodcrm cell, a id  
distally to them, in  well nourishccl specimens, are the truc nutritivc 
splicrcs. Gland-cells do not form a conspicuous featurc in  thc enclodcrm 
of If. I ivitlis ; this may bib bccansc thc p~csccucc of cl~lorophyll lit~s 
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changed the mode of nutrition, or it may be that the numerous and con- 
spicuous chloroplastids makes the detection of the ‘’ glands ” difficult. 

I t  will be seen that Miss Greenwood‘s description does not tally with 
views generally held; she thinks that lack of continuity in observation 
has led to the interpretation of what is really a phase of structure as a 
permanent histological condition. 

Porifera. 
Chromatology of British Sponges.*-Dr. C. A. MacMunn has found 

chlorophyll in tcu out of twelve species of marine sponges; this may be 
shown to be of purely animal origin by various tests. It is very probable 
tliat it  is of use in the constructive metabolism of animals by removing 
waste carbonic acid, and then by the influence of light building up from 
carbonic acid and water some substances, such as starch, glycogen, sugar, 
or fiit, which arc of direct service to tlic animal. I t  does not seem likely 
that thc chlorophyll ha6 a respiratory function, for the union between it 
tint1 oxygen csnnot bc loosc, as it is iu the case of haemoglobin, and a 
Iiistiolizmatiu which is of respiratory use may coexist with chlorophyll 
in Spongcs. 

Notes on Sponges.t-Dr. E. Topsent first dcals with D C U ~ O ~ ~ X  
I!/ndrtinnni and the other spceics of that gcnus ; one new form, 
D. luciensis, is  dcscribccl. He givcs reasons for including in this genus a 
nnmhcr of spcics \vIiicli wcw placed by Bowerbanlr with Ralicl~ondria, 
L o d i c t p n ,  aid Ilymeuacidon, as wcll as various spceies dtwribed by 
otlicr anthow. Iu a sccond essay lie givcs an account of the larval stage 
of Dpidea f/agiZis, wliich is shown by its embryology, as much as by its 
aiuitomy, to be a Xpongefia. 

Sponges from the Gulf of Manaar.$-Mr. A. Dendy gives an 
account of a second collection of sponges made by Mr. Thurston ; of the 
twenty-four detcrmiuablc species fourteen are new to sciencc, and two arc 
rcprcsented by new varieties ; the great majority are Monaxonids. Tho 
characters of Axinella tubulata seem to have been misunderstood by tho 
late llr. Bowerbank; its peculiarities are due to the presence of a com- 
mens:il tubicolous oligochstous annelid ; it  is not yet known whether 
citlier tlie Tvorm or the sponge ever live separately; Mr. Dendy points 
out that Canon Norman’s new generic name Aulospongus for this species 
is nnncccssary. The gcnus Aulettn has not yet been found except in tho 
Rtl:mt;c mid Arctic occaris ; tlic species discovered by Mr. Thurston is 
oa l ld  A .  aurnntincn. Mr. Dcndy, from his own observations and from 
t h t  of Mr. Braccbridga Wilsoir, is inclined to believe that the colours of 
living spongcs will bc found t3 be of great service in distinguishing 
spcciics ; thc spongcs here rcported on seem to  have had great brilliance 
and varicty of natural colouring. 

New British Species of Microci0na.s-Messrs. H. J. Carter and R. 
Hopc give an account of Microcionn spinascus sp. n. from Hastings. Mr. 
Curt-r formerly referred i t  to N .  armata Bowerbank on the supposition 
that the spiniforom character of tlie ends of thc tricurvnte spicules had 
bceu ovcrlooked by Bowerknk, but he is now convinccd that hc was 
mistnlrcn in that view. 

* ,Tourn. of Phvuiol., ix. (ISSS) pp. 1-25 (1  pl.). 
t Arch. Zool. Exp@r. et (Aim, vi. (1S88) pp. xxsiii.-sliii. 

Ann. mil Mag. Nat. Hist., iii. (1859) pp. 73-9:) ( 3  ~ t l c . )  
T. c., 1111. X-IOti (1 Ii.), 
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List of Mr. Carter’s Genera and Species of Sponges.*-Mr. A. 
Dendy has prepared an alphabetical list of the genera and species of 
sponges described by Mr. H. J. Carter, together with a number of his 
more importmt references to those of other authors, which will doubtless 
prove a useful guide to students of this group. 

Protozoa. 

Biitschli’s Protozoa.t-Prof. 0. Biitschli completes his account of 
the morphology of the Ciliata, and commcnccs the systematic tlescrip- 
tions. I n  the former, division, formation of colonies, conjugation and 
copulation, and encystation are discussed. The systematic part begins 
with an historical introduction in which the chief earlier classifications 
are tabulated ; of the origin of the group we know but little, and we can 
almost certainly state that no other gronp of animals is dcrived from 
tlieni. There are from 450 to 500 more or less well known species ; 
twenty-scven genera are exclusively marine, and there arc from 170 to 
200 marinc species ; twenty-four geucra are exclusively parasitic. It 
cannot be ccrtainly said that Xdtici l ia  or Grassia are true Ciliates. 
Tlie first order of‘ true Ciliata arc thc Gymnostomata of Butschli, which 
represent part of Stein’s Holotricha j the families of tliis order arc 
Euclielina, Trachelina, Chlamydodonta. The second order is that of 
the Tricliostomata, which is equal to part of the Holotricha plus tho 
Spirotriclia; its first suborder is that of the Aspicotricha, which is 
e:luivalcnt to the old family Paramzcina. 

Merotomy of Ciliated 1nfusoria.S-M. E. G. Balbinni has a contri- 
bution to thc study of the physiological rOle of thc nuclcus of tlie cell. 
By tlic tcriii mcrotomy he incans the operation which consists in cutting 
otf from a living organism a more or less considerable portion, with thc 
object of studying the anatomical or physiological modifications of tho 
separated pnrt. The account of the expcrimcnts commences with a 
detailed notice of tlie structure of Cyrtostomum Zeucas ; the study of the 
ctt‘ccts of incrotomy showed thnt a fragment of an individunl, or mero- 
zoite, which contains the nucleus is alone capable of regeneration, that 
is to say, of reconstituting a complete individual which presents all the 
characters of Cyrtostomum. This regeneration is completed in twenty- 
four or forty-eight hours, at the latest ; the regenerated individual only 
differs from an ordinary one in its smaller size, and this is correlated with 
the size of the fragment from which it took its origin. The regenera- 
tion of thc specific form and of the organs is effected under the influence 
of the nucleus, for such regeneration is never observed in fragments 
which have no nucleus. This nucleus has even the sccretion of the 
cuticle under its influence ; the cicatrization of the parts is effected by 
the sccrction of a new cuticle at the point of denudation. The nucleus 
also appears to play a pnrt in the trophic phenomena of the protoplasm, 
for this becomes gradually disorganized and finally dies, when deprive(1 
of a nucleus. The disorganization of the protoplasm is manifested by 
tllc taking-in of water, formation of vacuoles, disappearmcc of tllc 
stratified structure, absorption of the trichocysts and vibratile cilia, tllc 

* Poblis!ied by Roy. POC. Victoria, Sro, 1855, 26 pp. 
t 13ron1i’s Klacson 11. Onhungcii, i., I’rotozon (1x89) p p  15%-1712. 
1 Rec. Buol. Puicsc‘, x. (18S3) pp. 1-72 (2  pls.). 



398 SUiUMhItY OF CURRENT RESEARCHES RELATING TO 

aqucous Lypertrophy of the contractile vesicle the pnlsations of wliich 
become slow and irregular, and, finally, by the destruction of the proto- 
plasm by diffluence. The functions which are not immediately affected 
by the absence of the nuclcus are : ciliary movement, pulsations of thc 
contractile vesicle, prehension and ingestion of food, and defecation. 
Mcrozoites without a nuclcus live from two to three days, but sometimes 
for seven or eight ; under similar conditions nucleated merozoites may 
live for nearly a month after regeneration. Essentially sirniliu results 
were obtained with Trcichelius o m m  nnd Prorodon niveus. 

Two Infusorians from the Port of Bastia.*-Prof, P. Gourrct and 
M. P. Roescr give a detailed account of Strombidium sulccctui~, and of a 
new generic form, for which they propose the name of Glossa ; the 1attc.r 
is more or less ovoihl in form, and has on one sitlo a shdlow verticd 
groove, the dorsal edge of which is smooth and entire, wliilc the veutral 
has, not far from the hinclcr end, a sc1iiilun:w depression which eorre- 
sponds exactly to tlie mouth. Two triangular membrmous 1;iycrs arc 
iriscrtcd by their base along the groove, a id  fuse wit11 one another at the 
apex. A kind of endostyle is devclopcd which, with the cilia that 
border it, aid in forming an elimentnry rotatory apparatus. Connected 
with the mouth is a short cylindrical esophagris which ends in n nutrient 
vcsiclc ; this ccsophagus can be turned inside out like the finger of s 
glove, and project to the extcrior. Tho anal orifice is immanent, and 
xicar it is the single contractile vesicle. Rcgularly arranged and I)ar.zllcl 
stria: cxteiid along the body, and thc cilia whicli tlicy carry arc all of 
tlic same dimcnsions. Tlic affinities of this genus arc somewhat obscure ; 
i t  has certain relations to Aiicix/rum and Ptychostonium. The new spccics 
is called G. corsica. 

Fresh-water 1nfusoria.t-Dr. D. S. Kellicott calls nttcntion to 
some of tlic species of Infusoria found in tlie Niagara river and its 
tributaries. Owing to  the constancy of its volume, the temperature of 
this rivcr is very constant, and it affords consequeutly exccllcnt infu- 
sorial fishing, even in winter. Enchyleodon pellucidus sp. n. forms 
colourless globular cysts, which sccrn to be only madc us0 of tcmporarily. 
Balantidiurn gyrans sp. n. was f o n d  in tlic iiitcstirial cavity of a Ii(Jt 
identified nqiiatic worm, wlicre it is  abiinilarit; it  is very lively. 
Pin;i&un* hebes sp. n. was found on thc legs of Asellus. Vorticella 
mbristigma sp. n. is clinractcrixcd by numerous red points, which arc 
attached to thc musclc. Oycreularin Ninpr'x: sp. 11. was funncl ahin- 
ilantly on Lernzocera cruciata, wliicli is parasitic on the Rock B:LSS ; it 
is  ratlicr liardy, living in Etdc wntcr lung aftcr otlicr Vorticcllidm linvc 
pcrished. Three tube-making spccics of Slicliofriclicc mere obscrvcd. one 
of which-S. amyiilla-appears to be new; it was fouud on ilfjrio- 
ph~~llurn, and appears to be most closcly allicil to S. secundn. Among 
already lrirown spccies, K&Jcodon fwc t z t s  an1 Zootha i t~ i i i i i i i~  arbiucdu. 
are describccl. 

New Ciliate Infusoria from Concarneau.$-M. Fsbrc-Domerguo 
dcecribcs a new genus of Cilinta, which he calls Spntltidioi& (S. socialis). 
Its liabits arc vcry peculiar ; it lives in small colonies of cight to tcn 
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individuals, in a kind of nest hollowed in  the detritus which floats on 
the surface of the water. From time to time an individual goes out, 
makes a short excursion in the neighbourhood, and returns to its homc. 
Those which remain in the nest are almost immobile, making only a 
slow rotatory movement, comparabIe to that of encysted Infusoria. Thc 
body i s  flexible, but not contractile, and its form varies eonsidcrably 
with the state of repletion of the individual. T h e  mouth has the form 
of a long cleft, which is bordered on either side by a ciiticular tliicken- 
ing, and i t  has a considerable powcr of comparatively rapid distension. 
The  arrangement of the stri;c of cilia is always morc or less spiral, but 
differs a little at either pole. 

T h e  author also describes a new species of OpaZina, whicli Iic calls 
0. ce~~br i fon i i i s ,  on account of thc prescncc on its convex surfitcc of 
a deep groove, and tlie arrangemciit of its stria, of cilia, wliich givc a 
twisted appearance to the wliole mass. 

Holotrichous Infusoria parasitic i n  White Ants.*-Mr. W. J. 
Simmons finds that the lower portion of the alimentary canal of the 
white ant teems with parasitcs. Among tliesc there is a holotriclio~~s 
infusorian which changcs constantly in  form. No name is givcn to tlic 
creature, and Lhc author riecms to be in  duubt as to the morpllology of 
some parts of its organization. 

Parasi t ic  1YIonad.t-Hcrr W. Zopf gives an account of tlic de- 
vclopment of a ncw plcosporons fresh-water Monad, wliicli lie calls 
Pdysporelln Tlic 
lasting spores or sporocysts are distinguished from tliosc of otlicr Nonads 
by bcing plcosporous (4, 8, 16 lasting spores); thc form of tlio cysts is 
adapted to  the cclls of their hosts. Thc  invcstmcnt is simple as coin- 
parcd with that of other Monads. Thc  zoocysts are gcncrally somcwlint 
smaller than the sporoaysts, and the zoospores makc thcir way to tlic 
exterior, but tlic direct infection of now algar cclls has not yct bccn 
obscrved, but i t  may bc considcrcd as ccrtain that they givc rise to  
Amcebs ; these grow by the ingcstion of food. Wlicii sufficient lias 
Lcen taltcn in the A m a h  draw in their proccsseR, bcconic rountlcd 
and cncystcd. T h e  furthcr clcvclopincnt of tlic contcnts viirics according 
as thc cyst sliall givc rise to a zoocyst or a sporocyst. Tlic tlcvelopnicnt 
of citlicr is by succcssivc fission of thc protoplasm. Thcsc organisins 
belong to the family l'seudosporee. 

Dino-F1agellata.l -M. E. Pcnard trcnts especially of the structnrc 
of the genus Cernfizcirz, which lie regards as bclonging to tho vcgctable 
rathcr than to  thc animal kingdom. Hc dcscribcv three modes of re- 
production, viz. :-(1) By internal cmhi,yos. In the suiriincr lic found 
in some individuals from onc to four elliptical colls, with nuclcus, clilor,p 
phyll, and eye-spot. Tl~ese cscnpc from their iuclosing cnvclopc, arc 
cither motile or immotile, according t o  tlie rigiclit,y of tlic niciiibralle 
wliich envelopes thcm, become ciicjstcd, and pass through a rcstillg 

K'iitzir~gii ; i t  was found pmtsitic in  various A l g a  

* The Microscope, ix. (18S9) pp. 53-5. 
t ' Uutersuchungeu uhar Parasiten RIIS der Gruppe dcr lIoii:idiim,' r01.,   ti^,,, 

See Bot. Centr;dGI., xxxvii. (lSS9) 11p. 20GS. 
1 At the cud of ttio abstrwt the ncw gciicric iia~iic is sniil 10 IIC P / c o ~ p ~ & , .  
's: ' Colltrib. B l'dtndc tlcs Diiio-Flngc.IIds,' Ciuii>vc, IS%, 43 1111.. :-j 1) l~ .  8vc  I:,,( 

1SS7, 39 pp., 3 pis. 

('cntralld., sxsvii. (1689) 1). 131. 
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condition, their contents sometimes segmenting into cysts. (2) By entire 
ccll-rejuvenescence, similar to that described by Schiitt in Peridinium, ; 
the contents escape in the form of two swarm-spores, the further history 
of which is not followed out. (3) By fission, corresponding l o  division 
in the motile state. 

Development of Actinosphaerium eichhorni.*-Mr. J. M. Stedman 
remarks that the youngest examples of this species seen by him re- 
sembled white blood-corpuscles with a distinct and sharply defined 
nucleus. Later, a vacuole nppears, which attains to a very large size, 
and at this stage a pseudopodium may be present. Two of tliesc were 
seen to unite, and in the course of five miuutes the two vacuoled forms 
developed a ray, and the characteristic axis-thread could be seen in its 
interior. The number of rays in younq forms is of no special value, as 
it varies with different individuals of the same age. The form under 
obscrvation was, a little later, seen to unite with one which had t h e e  
vacuolcs but no rays, and immediately afterwards a spherical form was 
assumed. Again a union occurred, and now the characteristics of 
A.  cichiiorni began to bc apparent. The author saggests tliat in the 
autumn, at any rate, full-grown He1iozl.a bccomc encysted, tlint tlic 
protoplasm divides and subdivides until it is converted into a niass of 
minuto bodies, which, when thc cyst is ruptured, make their cscapc 
into the surrounding water, and then sppcar as naked spherical masses 
of granular protoplasm with a nucleus. 

New Type of Astr0rhizidze.t-Mr. H. B. Brady gives an account of 
an undescribed type of Rhizopod, dredged by Mr. Wood-Nason in t l 0  
13ny of Bengal. Masonella is proposed for the generic name, and two 
species, M. planulata and M. patelliformz’s, are recognized. The gencral 
structural features can almost be read by the naked eye, a.nd are easily 
madc out under a low magnifying power. There is a central chamber 
with a number of radiating tubes which extend, either simple or 
branched, to the periphery. We have here branched and radiate 
Astrorhizre with the sandy investment continued between the arms, so 
as to produce an even, rounded! peripheral outline. The species appear 
to  be common at the localities In which they were found. 

New Gregarines.1-Prof. J. Leidy describes a new species of 
Gregnrina, which he proposes to call G.  philica, found in the proventriculus 
of a common American beetle Npctobates pennsylvanicus. I t  is remark- 
able and apparently peculiar in its n~ode of conjugtition, for the pairs 
coirjoin wit,h the heads togetlier and the bodies side by side. G. actinotus 
sp. 11. is frequent in the common Myriopod Scolopoc~yptops sexspinosus ; 
it looks like a minute Echinorhynchus when found adherent by its 
rostrum to the inner surface of the proventriculus. G. megacepAaZa is a 
ncw species found in Cermatia forceps which appears to be allied to 
Bufouria agilis found in the larva of a HyclracantlLniis. Another new 
species is called G.  n~icrocr+da ; it  was found in the tenebrionid beetle 
I€oploccphala b k o n i k ,  and bears a close resemblance to h’ch!nocep~~a~us 
Lispidus of Schueider, but is without the digitiforin processes to the 
head. 

SUNMARY OF CURRENT RESEARCHES RELATINQ TO 

* Tho Microscope, viii. (ISSS) pp. 333-61 (1  pl,). 
t A m .  arid ilhi?. Nnt. Hist., iii. (ISS9) pp. 208-6. 
f. I’ruc. Acotl. Xat. Sc i .  I’hilacl., 1859, pp. 9-11. 
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Eozoon Canadense.*-Mr. G. P. Merrill, in an article on Warren 
County Ophiolite or Verdantique Marble, remarks that the serpentization 
of pyroxene is destined to  throw some light on the Eozoon problem. Hc 
suggests that we have i n  the alteration in situ of the pyroxene granules 
the source of the serpentinous material, and that the mineral pyroxene of 
the white or colourless variety, which often occurs in  the lower laycrs 
and fills some of the canals of Eozoon, is merely the residual mineral 
which has escaped alteration. 

* Amer. Journ. Sci., xxxvii. (1689) pp. 189-91. 
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BOTANY. 

of the Phanerogamia. 
a. Anatomy." 

ill Cell-structure and Protoplasm. 

Rotation of Protop1asm.t-Herr J. B. Schnetzlcr finds the clongatcd 
ccll in the protoncrne resulting from the germination of the oosperm of 
Chum fmgil is  to Ix a very favourablc object for o b s e r v i n g  tlic phcnomcna 
connected with the rotation of protoplasm. Hc bclicves it to  be 
csscntially a function of rospiration, that is, of the chemical clinngcs 
produced by the oxygen of the atmosphere; and compares i t  to the 
property of the pollen-grain to emit pollen-tubcs, which is equally 
dcpcndcnt on the free access of air. If the germinating C h w a  is 
immersed in irrcspirablc gases, such as hydrogcn, nitrogen, &c., or i n  
pure olive-oil, the niovomcnt of the protoplasm rapidly ceases, and tlic: 
balls of dense protoplasm which float on the surfacc of thc more fluid 
protoplasm assume a granular appearance, and surround themselves 
with a delicate pelliclc. 

Growth of Albuminous Composition of Cell-walls.$-Dr. E'. G. 
Kohl has ex%mincd tho structurc of the hairs on many species of 
Borraginem, Moracez, Urticaccm, and Cucurbitaccse, which exhibit a 
very marked thickening at their apex, followed by a partial calcification 
or silicification. This thickening is effected neither by apposition nor 
by intussusccption, but by the deposition of fresh masses of cellulose 
in a manncr similar to that described by Erabbe 5 in the bast-fibres of 
Apocynacelo and Asclepiades. These masfies of cellulose arc in tho 
form of caps placed one within another, and between thein are masses of 
protoplasm. This structure is exceedingly well seen in the hairs of 
Symyhytum oflcinale, after the calcium carbonate has been first removed 
by dilute hydrochloric acid. The mnlticellular hairs of tho Cucur- 
bitacclo show in addition local thickening of the cell-wall by true 
apposition. The reaction with Millon's reagent, even aftcr first treating 
with hydrochloric acid, as proposod by Wiesncr,[( failed to detect the 
least trace of albuminous substancc in the cellulose-caps themselves. 

Contents of the Cell.T-Herr J. EL Wakker states that according to 
the present state of our knowledgc, the cell-protoplasm consists of : 
(1) tho parietal layer or hyaline protoplasm, which chiefly serves merely 
as a protective organ for the rest, and for this purpose forms also tho 
cell-wall ; (2) the granular or streaming protoplasm which is concerned 
with the transport of nutrient material ; (3) the nucleus, the function 
of which has not been determined experimentally ; (4) the amyloplasts, 
to which belong the chlorophyll-grains; and ( 5 )  the tonoplast, from 
which the turgidity of the cell is derived, but which has also other 

* This subdivision contains (1) Cell-structute and Protoplasm ; (2) Other Cell- 
contents (including Secretions); (3) Structure of Tissues; and (4) Structurc of 
Organs. 

t Arch. Sci. Phys. ot Nst., xxi. (1889) pp 100-7. 
1 Rot. Centralbl., xxxvii. (1889) pp, 1-G (1 pl.). 
S; Cf. this Journal, 1887, p. 272. 
1 Jahrb. f. Wiss. Bot. (Pringsheim), xix. (1888) pp. 423-96 (4 pls). 

A. GENERAL, including the Anatomy and Physiology 

11 This Journal, 1886, 11. 818. 
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fnnctions. Of the modc and place of formation of tho fatty oils, tlic 
alciirone, thc crystalloids, and the crystals, very little is at present 
definitely known ; and the object of the present investigation is to de- 
teriiiinc somc points in connection with this subject. The ,following are 
the more important results attained. 

Crystals of calcium oxalate which occur within the cell are formed 
exclusively in the vacuoles ; and this theory is not opposed to the fact 
that they are carried along i n  the currents of protoplasm. Rosanoff's 
cellulosc sacs arc formed by the dcatli of the cell and subsequent pnssivc 
rlistciision by turgidity. The envelopes of ccllulose or protoplasm arc 
deposited on tlic crystals after their formation. 

Aleurone-grains are vacuoles filled np by albuminoids. The albumcn 
dissolved in the vacuolc beconics solid by thc drying of the ripening 
sccd ; in the softening of thc seed, on the other hand, which preccdcs 
germination, the reverse takes place. During the formation of the sceds, 
the originally single vacuole of each cell divides, as its contents aro 
being formcd, into a very large number of small vacuoles; and the 
reverse of this takes place again during germination ; after germination 
thc cmpty cells again contain a single ccntral vacuole. The albumcn 
dissolved in the vacuolcs of ripening and germinating sceds can bc prc- 
cipitated by several reagents, such as dilute nitric acid, absolute alcohol, 
saline solutions, &c. By means of these substances the slow disappear- 
ance of the albumen on germination in the dark can be followed step by 
stcp. 

Crystalloids may be formed in the most various parts of the cell, 
viz. :-in the vacuole (in sceds, in Thallophytes, and in Pothos scandens) ; 
in the protoplasm (in the potato) ; and in nuclci and plastids. 

The fatty oils are always formed in the protoplasm, and in two 
different ways, viz. in specially prcpared spots, claioplasts (as in species 
of Vunillu, Hcpaticre, Vuucheria, and possibly Luurcizciu and its allies) ; 
or distributed uniformly through the protoplasm (as in sceds). 

The  protoplasm can become perforated during plasmolysis without 
being thereby killed. 

Connection of the Direction of Hygroscopic Tensions with the 
Structure of the Cell-wall.*-Herr C. Steinbrinck has investigated tho 
causes of the hygroscopic tensions which result in the twistings of 
organs, such as the involucral scales of Compositse, the lcgumos of 
Lcguminosre, and the awns of Erodium, Pelargonium, Stipa, and Avena, 
which are connected with their dissemination. He attributes the pheno- 
menon to two causes :-the production and the direction of stria? and of 
pores on the organ in question; and the difference in the capacity for 
swelling of different cell-walls and layers of cell-walls. 

Globoids are formed in the vacuoles. 

(2) Other Cell-contents (including Secretions). 

Spectrum - analysis of the Colours of F1owers.t-Dr. N. J. C. 
Miiller has examined the spectroscopic reactions of the pigments of sixty- 
five different plants, which he classifies under three heads, viz. :-red 
(erythrophyll), yellow and orange (xanthophyll), and blue t o  violet and 
purplc (anthocyan). The following varieties are enumerated, and 
the characteristics of the spectra given, together with the reaction 

* Bcr. Deutscb. Bot. Geaell., vi. (1688) pp. 365-98 (1 pl.). 
t Jnhrb. f. Wiss. Bot. (Pringsheim), xx. (1889) pp. 78-105 (2 pls.), 
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with sulphuric acid : Erythrophyll a-Rosa, Petunia, Dianthus, rasp- 
berry, black currant, beet, radish ; /3-Geraniirna, Gladiolus, Pnpnvcr 
R h a s ,  Fuchsia ; y-Epilubium angustifoliuni ; 6-Dierrillea ; ~--C'nl~y!/- 
canthus. Xanthophyll a-Crepk, Hieracium ; /3--Linum campnnulrc- 
ceum ; y-Crnciferze ; 8-Ranuculacea: ; c-Hypericum ; I-Liliuin t ipi-  
num ; 7-Zinnia ; 8- Tropsolum. Anthocyau a-Lunnrin, Nalua, Violcc ; 
&Lobelin, Campanula, Geranium praterise ; y -GGentiana rccazilis; 
8-(no example given) ; 6-Centaurea Cyanus ; [-Delphinium consolicla. 

Change in Colour of Leaves containing Anthocyan.*-A ccortliug 
to  Herr  8. Molisch, the rapid loss of the rolour of leaves which a ~ c  
colonred purple by anthocyan, is clue to tlie fact that anthocyan, or tho 
mixture of pigments known under this name, turiis blue on tllc addition 
of a trace of alkali, green with a larger quantity, then yellon, nut1 
finally loses its colour entirely. On the death of tho leaf o r  other 
organ, this is brought about by the contents of the cells which con- 
tained anthocyan mixing with the protoplasm of other cells from wliich 
they were previously separated. 

Tannin-vacuo1es.t-Herr J. E. F. af Klcrcker has carefully in- 
vestigated the mode of formation of tannin in  a largc nnmbcr of plants, 
especially i n  the root. H e  finds that tlie tannin of the maturc root 
occura partly dissolved in the entire cell-sap, partly in  special rc- 
ceptacles or tannin-vacuoles, occasionally in the cell-wall, never in  tlio 
protoplasm. These vacuoles are formed in the protoplasm by  the co- 
alescence of small sap-cavities which contain tannin ; in the first placc 
vacuoles are formed in  the protoplasm of the meristcm-cells, some of 
which contain tannin, others not. If their coalescence is preventcd by 
artificial means, abnormal vacuoles are formed. 

An excretion of mucilaginous tannin often takes place in  the tannin- 
vacuoles by plasmolysis. These vacuoles frequently, but not always, 
contain, besides tannin, substances in  appreciable quantitica which 
producc osmose. Tho tannin of the vacuoles, as well as that of rnaiiy 
other cells, Bhows no, or scarcely any, tendency towards osmosc. Ail 
the tannin-vacuoles wliich were examined took up methyl-bluc. Albu- 
minoids never occur in  solution in  these vacuoles. 

The  tannin-vacuoles arc, during the whole of their existence, inclosed 
i n  a lamella of protoplasm, and are probably separatcd from it by a 
precipitated membrane of iron-tannato. Both i n  the vacuolcs and in 
many other cases the tannin results from chemical dccompositions in tho 
protoplasm of the meristem-cclls, and mnkcs i ts  first appearance in tho 
form of solid granulcs in  the protoplasm, which are aftmvards dissolvctl 
into a vacuole. T h e  tannin of the vacuoles of the bark of the root, as 
well as  that of a l l  root-caps, must be regarded as an excretion. I n  thc 
epiderm a resorption of these vacuoles frequently takes place in  the 
formation of the root-hairs. 

The  tests for tannin employed by the author were the staining by 
methyl-blue, and the precipitation by alkaline carbonates. Hc also 
made use of a modification of Moll's reaction, consisting of the substitu- 
tion of an alcoholic for an aqueous solution of copper acetate, whereby 
the tannin was stained and the entire cell-contents fixed. 

A table is appended of the species in  which tannin was observed, 
* Bot. Ztg., xlvii. (1889) pp. 17-23. 
t Bih. K. Svenslr. Vet.-Aknd. Htmdl.. xiii. (1858) No. 8, G3 pp, (1 111.) 
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whether in vacuoles or dissolved in the sap, the part of the plant ex- 
amined being in all but one or two cases the root. 

Cystoliths in Exostemma.*-M. E. Heckel describes a new type of 
calcareous concretion which he has found to exist in the genus Exostemnaa 
(Rubiacere). I f  a tangential section be made of a young branoh of 
E. Joribundum, two concentric cycles of cystolithic cells will be found 
in the last layers of the cortical parenchyme. Examined under a 
sufficiently high power, the cystoliths are seen to be in the form of 
papillse terminating in a point, and five or six in number ; their apices 
are all turned towards the iuterior of the cortex, and their bases 
towards the exterior. Weak acid causes the dissolution of these 
calcareous masses, carbonic acid being liberated. I t  was noticed, how- 
ever, that after the calcareous mass was gone, a small pedicel composed 
of cellulose remained on the wall to whioh it had been affixed ; in this 
respect, therefore, the cystoliths here described differ from those found 
in Urticacese. Although the author found numerous cystoliths to exist 
in Ezostemma fioribundum, in an allied species E. caribzeum they were quite 
absent. 

Oi l  of Bay-leaves.?-Sig. G. A. Barbaglia has distilled the essential 
oil contained in the leaves of the bay-tree, Laurus nobilis, and finds i t  to 
have the composition C,,H,O. This may be a substance belonging to 
the same series as camphor, C,,H,,O, or it may be a compound with the 
formula C,,H,, + H,O, a point which must be determined by further 
investigation of its chemical reactions. 

(3) Structure of Tissues. 
Development of Sieve-plates in the Phloem of hgiosperms.$- 

M. H. Lecomte states that the principal researches on the development 
of sieve-tubes have been by Wilhelm, Janczewski, and RUSSOW, and the 
author criticizes briefly the observations pf these three gentlemen. By 
the help of very sensitive and rapidly acting reagents, he was able to see 
that the membrane destined to become a sieve is not homogeneous, but 
is formed of a cellulose network. The substance forming the meshes 
the author calls callus ; this swells when it is traversed by the contents 
of the tubes, and forms cushions on each side of the septum. I f  the 
contents of the tubes are rich in albuminoids, and if tho meshes are 
large, the osmotic action is very active, and the axis of the meshes can 
be stained by anilin-blue. From the researches of Baranetzki on 
the thickening of membranes, it appears that in soft parenchyme tho 
transverse walls of the cells possess polygonal punctations. The sieve- 
tube is therefore only an exaggerated parenchymatous cell. 

Development of Cork-wings.§-Niss E. L. Gregory proceeds to 
discuss the physiology of the development of cork-wings. The earlier 
researches made on the subject of cork seem to have fixed its use in the 
plant economy as that of protection, mainly in the way of a substitute 
for epidermal tissue; we now, however, include as part of its function 
the repairing of tissues torn or broken by external or internal causes, 
and aiding in the regulation of gases and transpiration. 

* Bull. Soc. Bot. France, XXXV. (1 888) pp. 400-3 (3 figs.). 
t Atti SOC. Tosc. Sci. Nat., vi. (1858) pp. 181-4. 

5 Bot. Guzette, xiv. (1889) pp. 5-10, 37-44. 
Bull. SOC. Bot. France, xxxv. (1888) pp. 405-7. 

Cf. ante, p. 212. 
1889. 2 s  
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The author describes some experiments with Liquidambar; and the 
result may be summed up by stating that the tendency is for the 
summer growth to form ligneous walls, the plate-cells always cork. 
In  Quercus the results were very similar, and the same may be said of 
Acer campestre. I n  Acer monspessulanum the results were the same, 
excepting that there were ligneous cells along the line of breakage. 
Euonymus alatus differed from the preceding only in that the tendency 
to ligneous cells in the summer growth was more marked. In the 
formation of the wings of Quercus and Acer, and others of a similar 
type, the first steps in the process are easily explained on the score of 
purely physical causes. The breaking of the tissues is the result of a 
strain greater here than in other places on the fresh yielding tissues. 
The author then says a few words on the function of lenticels. 

Various facts in regard to the anatomy of these growths have sug- 
gested certain inferences. The most important of these are:-(1) Young 
stems, which are entirely encircled by cork-wings, are found to lack 
other means of communication with the outside air. The anatomy of 
the wing in these cases is such as to onable it to s ~ p p l y  this deficiency 
and to  act as lenticels. (2) The wings of the horizontal branches of 
Liquidambar, covering as they do only part of tho circumference, perform 
in part the same function; at the same time they increase the surface 
sufficiently to allow the growth within, while the remaining part of the 
surface of the stem retains the character and office of the early periderm. 
(3) I n  Euonynius, the symmetry of the stem is preserved, the surface is 
enlarged by the wing, while all the remaining surface of the stem plays 
the part of assimilation. (4) The characteristics of autumn cork are 
exactly those of autumn wood, the tracheal element alone excepted. 
Could it be proved that these changes are due to the same cause, another 
means of deciding the question as to tho cause of the autumnal growth 
of wood, or annual rings, would be obtained. 

Researches on the Periderm.*-M. H. Douliot now describes the 
periderm of the Hypericacee. M. Vesque found a considerable differ- 
ence in structure to exist between Hypericum and Ancistrolo~uspulchellus; 
the author, however, states that there is no difference in the origin of 
the periderm. I n  the nine genera of true Hypericaces belonging 
to the two tribes Hyperices and Vismies, the periderm is pericyclic. 
Frankenia differs from the true Hypericacere in the two alternate whorls 
of stamens, and also in the origin of the periderm, which is not pericyclic 
but hypodermal. The author concludes by some observations on the 
developmeut of cork in the Hypericacee. In  Hypericum calycinum a 
folded layer may be observed in the middle of the soft cork, a phe- 
nomenon which has already been noticed by Sanio in a species of 
Mdaleuca, and which is frequent in Rosaces, (Enotheres, and Myrtacere. 
I n  CratoqZon coccineum the periderm possesses folded layers and layers 
of hard cork with thickening cells in the form of a U, the opening being 
turned inwards. This form of thickening is also met with in the cells 
of the cndoderm. 

(4) Structure of Organs. 
Pollen of the Convolvu1aces.t-Dr. A. C. Stokes describes the 

minute structure of the pollen of several species of this order, especially 
* Morot’s Journ. de Bot., iii. (1889) pp. 37-9. Cf. this Journal, 1888, p. 987. 
t The Microscope, ix. (1889) pp. 33-43 (1 pl.). 
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of the ‘‘ moon-flower,” Tpomaa bona-nox. This is characterized by two 
features not hitherto recorded: a Ene velvety coating consisting ap- 
parently of rigid filaments adherent to one another, about 114500 of an 
in. in length, arising directly from the surface of the extine ; and two 
kinds of papilla Of these the larger club-shaped processes proceed 
from the extine; but the smaller conical ones are processes of the intine 
protruding through the extine, a structure not previously observed in 
pollen-grains. The velvety covering of the grains was observed in several 
other species of Ipomaea and Convolvulus; and the conical intinal processes 
protruding through the extine also in the pollen-grains of the “ morning 
glory,” Ipomaa purpurea. 

Fruit-scales of Abietineae.*-From the examination of a number of 
abnormally developed cones of the larch, Dr. J. Velenovsky draws the 
conclusion that in the Abietines the fertile scale is composed of t w o  
leaf-scales, though it does not follow that this is also the case in the 
other sub-orders of the Conifers. The double scale of the cone of 
Abietines can be compared to the double leaf of Sciadopitys, this 
doubling being a very common phenomenon in the vegetative organs of 
the Conifers. Some of the cases were prolonged above into shoots 
bearing leaves, many of which had ordinary leaf-buds in their axils. I n  
some of these buds all  the scales have become fleshy, and each bears on 
its under side a rudimentary ovule, the whole closely resembling the 
fructification of a Cycae. All intermediate forms are to be met with 
between these structures and normal buds. 

Seeds of NymphaeaceB.t- Pursuing his investigations on this 
subject, Prof. G. Arcangcli now describes the structure of the seeds of 
Nymphaea alba and Nuphar luteurn. In the white water-lily the ripe 
seeds have a very short funicle, and are surrounded by a copious white 
aril, within which is a well-differentiated double integument. The seod 
itself is composed of three parts, the embryo, the albumen (endosperm), 
and the perisperm. Of these the first and the third occupy by far the 
largest portion of the seed, the endosperm consisting of a single layer 
of cells in direct contact with the surface of the embryo. The cells of 
the embryo and endosperm are full of albuminoid and oily substances, 
those of the perisperm, on the other hand, of starch. In the yellow 
water-lily the seeds have a longer funicle, and no true aril, but the 
integument again consists of two distinct coats. The endosperm is 
somewhat more developed than in Euryale and Nymphaa, consisting of 
from two to four layers of cells. As in the latter genus, the perisperm 
is by far the largest constituent of the ripa seed, and is the priucipnl 
reservoir of the amylaceous food-materials, the albuminous and oily 
substances being stored up in the cotyledons and the endosperm. 

Bract in Tilia.$-Mr. T. Meehan states that the small leaf adherent 
for some half its length to the common peduncle in the linden tree is 
known as a wing-bract. The use of the dried bract as a wing to aid in 
the distribution of the seed can scarcely be its sole purpose. But the 
lifting power of the growing bract is apparent ; and, though it is difficult 
to understand how the adaptations are of much use to the plant, i t  nil1 
be perhaps more difficult to believe that the adaptations have been made 

* Flora, lxxi. (1888) pp. 516-21 (1 pl.). 
t Nuov. Giorn. Bot. I ta l ,  xxi. (1889) pp. 122-5, 138-40. 
1 Bull. Torrey Bot. Club. xv. (1888) pp. 316-7. 

Cf. ante, p. 250. 

2 F 2  
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solely in the interest of the insect world ; though, so far, the facts barely 
admit of any other interpretation. The author's view is that nature has 
not made variety in structure and character solely for the peculiar 
advantage of the plant itself, but that a variety of purposes are also 
involved. 

Comparative Anatomy of the Bracts of the Involucre in Cichori- 
acez.*-M. L. Daniel describes the structure of the bracts in a number 
of the Cichoriacee. I n  Tolpis barbata, for instance, in a bract from the 
third row, the two hypodermal bands are formed by sclerenchymatous 
parenchyme, and unite, completely enveloping the bundles. The struc- 
ture found in the internal bracts is very different; the lower band is 
composed of two 6brous portions united by selerenchymatous parenchyme, 
beneath one or several bands of aqueous polyhedral parenchyme. The 
author then goes on to describe numerous other genera belonging to the 
Cichoriacee, and clearly shows that great variation in structure is to be 
found within that tribe. 

Pitchers of Sarracenia.t-From an examination of the anatomical 
structure of the pitcher of Sarracenia Drummondii, M. E. Heckel comes 
to the conclusion that it represents a hollow petiole, and the opercule 
the lamina of the leaf. The resemblance in structure is very close to 
the petiole of Nymphsu alba, and the near affinity of the Nympheertcee 
and Sarraceniaceaj cannot be doubted. The structure and arrangement 
of the vascular bundles are very similar. The parenchyme of the petiole 
of the water-lily contains large numbers of air-cavities lined with hairs. 
These appear to be fused in Sarracenia into one large central cavity, the 
cavity of the pitcher, in which we again find the hairs which prevent 
the escape of the captured insects. 

Petiole of Dicotyledons.$--M. L. Petit describes the anatomy of the 
petiole of nearly five hundred species of Dicotyledons belonging to three 
hundred genera and forty-eight families. In  form the petiole is always 
convex below and concave on its upper face; the hairs present unim- 
portant characters for classification, their existence not being constant in 
the same family or genus. The external membrane of the epiderm is 
generally B p in thickness ; in Clerodendron fmtidum and Cyclanthera 
pedata it  is 3 p ;  while in Ranunculacere it is sometimes 10 e; it is 
nearly always more or less cuticularized. The form of the epidermal 
cells is very variable, and their variations are independent of families or 
genera. The presence of cork has been noticed in several cases, e. g. 
Ficus repens, Theobrorna Cacao, and Hoya carnosa. I n  the t w o  former it 
is in contact with the epiderm, but in Hoya carnosa it consists of five or 
six layers, and is separated from the epiderm by four or five layers of 
parenchyme. 

Collenchgme is present in the petiole in two distinct forms ; some- 
times the walls of the cells are thickened everywhere to the same extent, 
as in Umbellifers and many Rosacee, while in other cases the thickening 
is localized at the angles of the cells, as in Polygonaces. These two 
types of collenchyme are connected by intermediate forms. The con- 
junctive tissue is formed of round or polygonal cells with either thin or 

* Bull. SOC. Eot. France, xxxv. (1888) pp. 432-6. 
t Camptell Rendus, cvii. (1888) pp. 1182-4. 
t Mern. Sci. Phys. et Nat. Bordeaux, iii. (1887) pp. 217-404 (6 PIS.). Cf. this 

Journal, 1888, p. 610. 
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thick walls. In  exceptional cases the cells forming the conjunctive 
tissue are smaller than the cortical cells (iWimosa pudica). Crystals are 
met with in the petiole in either the cortical parenchyme, the liber, or 
the pith, and are of some taxonomic importance. They are either 
( a )  raphides; (a) crystalline granulations ; ( c )  isolated crystals; or 
( d )  quadrangular in shape. Various forms of secretory tissue may also 
he found, and thick fibres oftcn exist, especially in Malvacere, Crucifers, 
Umbelliferre, and Compositre. Sclerenchyme is present either as 
parenchymatous fibres or as sclerotized cells. 

As to the fibrovascular system : in the two peripheral bundles of the 
petiole the phloem faces outwards, while the central bundles have a 
variable structure. Bicollateral bundles are to be found in the petiolo 
of Solanacese, Convolvulacea, Asclepiadese, Apocynacere, Myrtacee, 
Cucurbitacere, and (Enotherere. 

The author then gives a table illustrating the course of the bundles 
in the petiole of Dicotyledons. The types may primarily be divided 
into simple and complex, and the simple types are again divided into 
those which have the bundles distinct both at the apex and base of the 
petiole, and those where the bundles show the opposite arrangement. 
Complex types are found in various natural orders, e. g. Rosacere, 
Cupulifers, Salicacere, &c. 

The most important results, however, the author gathers together in 
R table a t  the end of the paper, in which he gives a resumt! of the dif- 
ferential characters of the petiole in the principal families of Dicotyle- 
dons. The primary divisions of this table are :- (A) the terminal section 
in a petiole inclqses secretory canals; and (B) the terminal section in a 
petiole does not inclose secretory canalg. I n  division A we have 
Umbelliferre, Araliaces, Malvaces, Tiliacere Sterculiacea, and Compo- 
sitre ; Umbelliferre and Araliacere have a secretory canal behind each 
peripheric bundle, while the others have their secretory canals arranged 
irregularly, and the hypodermal collenchyme discontinuous. I n  division 
B we have Asclepiadere, Apocgnaces, Convolvulacere, Solanaccse, 
Myrtacere, and Cucurbitaces, with bicollateral bundles ; and various 
llosacere, Malvacere, Geraniacese, Oxslidere, Cupnliferre, Amaranthacem, 
Chenopodiacere, and Leguminosre, with no bicollateral bundles. Then 
in the first five orders mentioned :-in division B the median bundle is 
much developed ; Scrophnlnriacee, Oleacere, and Rorraginere have the 
lower bundle preponderating, and furthermore they bave no scleren- 
chyme. I n  Oleaces the phloem is of more importance than in Scrophu- 
lariacere, where there are sometimes small prismatic crystals. Papa- 
veracere and Compositre posscss secretory tissues ; Composite have 
ordinarily thick and sometimes even sclerenchymatous fibres, which are 
never found in Papaveraccz. Cruciferm have thick fibres like Com- 
positre, but no secretory tissue ; many Cruciferre can be recognized 
immediately by the structure of their radiating bundles. Ranunculacew 
are distinguished by a ti ansverse section of their fibrovascular bundles, 
which have the form of an ellipse, in which the phloem is either circular 
or elliptical. 

The author concludes by pointing out the great variation in structuro 
occurring in the petiole, also its importance for taxonomic purposes, and 
the law which governs the general distribution of fibrovascular bundles 
in herbaceous and woody plants; isolation of the bundles generally 
owurring in tlic fornicr and aggregation in the latter. 
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Ligneous Tumours in the Vine.*-M. E. Prillieux states that fre- 
quently vines may be seen covered with ligneous tumours formed of a 
number of small nodules aggregated together. These bodies, which have 
a diameter of 6-8 cm. and a length of 15-20 cm., arise beneath the 
fibres of the cortex. The author states that they arise from hyper- 
trophy of the young tissues on certain points in the old wood. 

Cuscuta Gronovii.t-Miss H. E. Hooker describes the mode of 
parasitism of one of the common dodders of the northern United States, 
Cuscuta Gronovii. The seeds are exalbuminous, of comparatively large 
size, with a conspicuous hilum and hard testa ; but the latter yielded 
readily to soaking in dilute potash, and careful dissection removed the 
two coats and freed the coiled vermiform embryo. The haustoria are, 
outwardly, enlarged fleshy discs, and differ from true roots, as does the 
root-acting end of the stem, in the absence of a root-cap. There is  very 
littlc differentiation in the tissues of the dodder ; the vascular system 
consists of alternate strips of tracheides and parenchyme, each about 
two rows of cclls wide, and, in the best developed stems, occupies 
perhaps from one-third to one-half the diameter. Of the adventitious 
buds the author only studied those producing branches. The regular 
branching of a stem of Cuscuta is abnormal in the centrifugally arranged 
accessory buds, the last-formed bud being farthest from the parent stem, 
though sections show it to originate in the nxillary bundle. The  
cpiderm of the dodder varies with its position. On the long internodes 
between adjacent scales stomates are rare, while over haustoria, i. e. on 
the side of the stem opposite them, very small stomates are quite abun- 
dant. Each flower has a short pedicel resembling the main stem in struc- 
ture, a thickened receptncle, a five-lobed calyx and corolla, and adherent 
stamens alternating with its lobes ; the ovary is bilocular with two ovules 
in each locule, and there are two knob-like stigmas on short styles. 

Vegetative Organs of Bignoniaces, Rhinanthaces, Orobancheae, 
a d  Utricu1ariaceae.S-M. M. Hovelacque describes in great detail the 
structures included under these heads. The following are some of the 
more important generalizations :- 

The phloem shows a series of gribdually increasing complications in 
structure from the annual Rhinanthacea through the w o o c i ~  Bignoniacea 
to the Orobanches. In  the xylem there is a corresponding scries of 
stages in complication, the most perfect condition being found in the 
Bignoniacea, tho simplest in thc Utriculariacea. 

In  the leaves we find the most highly developed internal structure in 
tile woody and climbing Bignoniacea, such as Catalpa and Eccreniocarpus. 
Those of Uiricularia are very simple, bnt exhibit a striking dimorphism. 

The orders under discussion do not belong to any common typc as 
rcspccts their vegetative organs. A certain resemblance is, howcver, ex- 
llibited in the stem of Bignoniacea and Rhinanthacce ; but the former 
are of higher organization, and show some affinity to the Scrophulariacece. 
~ l l g  Lathrees resemble the Iihinantliacerc in all their anatomical 
peculiarities ; the Orobanchea display but little affinity to the Lathraeae, 

* Bull. Soc. Bot. France, xxxv. (1888) pp. 393-5. 
t Bat. Gazette, xiv. (1689) pp. 31-7. 
1 ‘ Recli. sur l’appsreil vCp. d. Bignoniades, Rhinanthac&es, Orobanclibs et 

I:tricularic!ees,’ 8 ~ 0 ,  Paris, 1888, 765 pp. and 651 figs. See Bot. Centralbl., xxxvii. 
(1883) 1’. 17. 



ZO0LOc)Y AND BOTANY, MICROSCOPY, ETO. 411 

and resemble much more closely the Gesneriaces. The Utriculariaceae 
are a well-defined group. 

The haustoria of the Orobanches and Rhinanthaces * are interesting 
from D morphological point of view. They are usually thallomes which 
dcvelope above the surface on normal roots ; the most simple reseinble 
hairs, the more complicated have a central irregular bundle of xylem 
and phloem; and they may then assume the function of roots. They 
may become 60 closely united with the root of the host, that xylem 
unites with xylem, phloem with phloem, parenchyme with parenchyme. 
This is in consequence of the meristem, when i t  enters the root of the 
host, developing xylem centripetally from the spot where it comes in 
contact with the xylem of the host ; this again determining the position 
of the other tissues. 

Anatomy of Brome1iaceae.t-M. A. De Wevre briefly describes the 
main points in the anatomy of this natural order, derived from tho 
examination of a large number of species. 

The most conspicuous character, and a universal one without excep- 
tion, is the presence of scale-hairs on the leaves. Each hair consists of 
a plate, a single cell in thickness, borne on a central pluricellular stalk ; 
their form varies greatly; and it is their presence that gives tho 
characteristic silvery appearance to the leaves of bromeliads. In a few 
species they are found only on the lower part of the leaf. Similar hairs 
occur nowhere else among Monocotyledons, except in a few palms, 
where they are deciduous. 

There is never in the leaves a well-developed layer of palisade-cells ; 
but in some species the outer cells of the mesophyll are slightly longcr 
than the others. The stomates are arranged in rows, separated by bands 
of tissue from which they are absent. The guard-cells are always four 
in number, of which two are parallel to the pore, and two perpendicular 
to it. All Bromeliaceae are distinguished by the presence of an aquifor- 
ous hypoderm, which occurs also in Palme, Pandauaceae, some Amaryl- 
lidee, tic. I n  Ananassa macrodosa and some other species it constitutes 
nearly three-fourths of the thickness of the leaf. The cells of whicli it 
is composed are sometimes polygonal, sometimes elongated, sometimes 
of both forms. A tangential section always shows the epidermal cells 
with undulating walls ; these cells have generally thick walls, the 
thickening being eometimes on tho outer, sometimes on the inner wall. 

The  fibrovascular brindles which run through the whole length of 
the leaf are usually very numerous, and are collateral in structure, 
generally surrounded by a very strong sclerotized sheath, especially in 
the species with long leaves. As in most Monocotyledons, oxalate of 
lime occurs in the form of raphides, rarely in that of prisms (Caraguata 
Zahnii). 

6. Physio1ogy.f 
(1) Reproduction and Germination. 

Fertilization of Amorphophallns Rivieri.5-Sig. R. Pirotta has 
determined that the pollination of this species of Aroideoe is effected by 

* Cf. this Journal, 1888, p. 80. 
t Bull. Soc. R. But. Belg., xxvii. part 2, 1887 (1889) pp. 103-6. 
1 This snbclivision conkina (1)  Reproduction and Germination : (2) Nutrition 

and Growth (including Movcments of Fluids) : (3) Irritability ; and (4) Clictnicnl 
Changcs (including Respiration aud Fermentation). 

1 Nuov. Giurn. Bot. Ital., rsi. (1889) pp. 156-7. 
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.necrophorous Coleoptera, the species which are by far the most active 
agents being Saprinus nitidulua and eneua. 

Cleistogamic Flowers.*-Herr A. Schulz confirms Magnus's state- 
ment? of the occurrence of cleistogamic flowers in Sper!gularia salina, 
and has observed the same phenomenon also in Sagina Linnzi, Scleranthua 
annuua, and Stellaria Borreuna. The suppression of the corolla is in 
these cases also accompanied by a reduction in the number of stamens. 
The production of these autogamoufi or self-polhated flowers appears to 
be dependcnt on unfuvourable climatal conditions. 

Parasitic Castration of Lychnis dioica.$--M. A. Giard confirms the 
observations of Magnin § with regard to the effects produced on the floral 
organs of LychnM dioica by the attacks of Ustilago antherarum, and 
extends them also to Silene injata. He regards it as an example in the 
vegetable kingdom of a phenomenon which he had previously (1 described 
in Crustacea and other animals as parasitic castration, caused by the 
attacks of parasites, and resulting in partial or complete sterility, from 
the substitution of one kind of sexual organ for the other. This para- 
sitic castration may be androgenous when it produces in the female sex 
characters which belong ordinarily to the male sex, theZygenous when the 
reverse is  the case, or amphigenous when it mingles the characters of 
both sexes by developing in each some of the characters of the other sex. 

Fly-catching Habit of Wrightia coccinea.8-Mr. A. Tomes describes 
the peculiar structure in this plant by means of which insects (ants and 
flies), when seeking the honey in the nectaries, are caught in slits between 
the anthers, and then perish. The contrivance appears to be essentially 
counected with cross-fertilization ; self-fertiliz,ation being apparently 
rendered impossible by the structure and relative position of the authere 
and stigmas. There is no evidence of the plant being insectivorous. 

(2) Nutrition and Gh.owth (including Xovements of Fluids). 

Absorption of Light in assimilating leaves.**--Dr. E. Detlefsen 
has attempted the determination of the question whether the absorption 
of light in a green leaf whioh is not assimilating, is the same in amoiint 
as that of the same leaf while assimilating. He describes an apparatus 
in which an object can be exposed alternately to streams of air containing 
carbon dioxide and free from it, and the experiments from which he con- 
cludes that the quantity of light absorbed by an assimilating leaf is 
always greater than that of the same leaf in sunshine in an atmosphere 
containing no carbon dioxide ; though the discrepancy is not great. 
About 0.8 per cent. of the kinetic energy of the sunlight which falls on 
an assimilating leaf is converted into potential energy. 

Absorption of Nitrogen by Plants.tt-Herr B. Frank has under- 
taken B serics of experiments for thc purpose of determining whether the 
source of nitrogen in tho soil for the food of plants is  supplemented by 

* SB. Ges. Naturf. Freunde, 1888, pp. 51-3. 
t Cf. this Journal, 1888, p. 994. : Comptes Reudus, evii. (1888) pp. 757-9. 
5 See uirte, p. 85. 11 This Journal, 1888, p. 414. 

Scient. Mem. by med. officers of the army of India., part iii. (1888) pp. 41-3. 
** Arbeit. Bot. Inst. \~Uizburg, iii. (1888) pp. 534-52 (3 figs.). 
tt Laiidwirth. Jlthrb., 1888, pp. 119-554. See Dot. Centralbl., xxxvii. (1&8:,) 

p. 248. 
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nitrogen obtained by the plants directly from the atmosphere. He  
ascertained in the first place that plants contain nitrates only when they 
absorb these salts from the soil through the roots. Nitrates were found 
in all plants growing in tlic soil, though often only in the roots. When 
present in the parenchpme he believes it to be stored up there as a food- 
matcrial. \I ith regard to the total amount of nitrogen in the plant, his 
conclusion is that the presence of vegetation promotes a process which 
tends to the increase of the nitrogen contained originally in the soil and 
in the seeds as sown in the ground. He does not believe that the 
accumulation of nitrogen in the soil is  brought about by the root-tubers 
of the Leguminosse, but rather by small Algae or other chlorophyllous 
Cryptogams, which are always found in the soil. I t  depends on the 
presence of cells containing albuminoids, the development of which must 
be regarded as an independent process not connected with those which 
take place in the soil. 

(3) Irritability. 

Physical Explanation of Irritation-cur vatures.*-Dr. F. No11 
contests the view of Wortmann t that geotropic and heliotropic curva- 
tures are due to the accumulation of protoplasm on the convex in 
contrast to the concave side, and supports the theory that they are caused 
by greater growth of the membrane on the convex side. The observa- 
tions were made chiefly on the stem of Hippuris and on the haulms 
of grasses. 

The author asserts that it can be proved by experiment that there is 
no difference in turgidity between the two sides of the cell, and that 
the extensibility of the membrane is greater on the convex than on the 
concave side ; the latter is proved by mechanical bending, the former by 
the plasmolytic method. Measurements under the Microscope also 
show, a t  the commencement of the curvature, a smaller thickness 
of the membrane on the convex than on the concave side; but this is 
afterwards neutralized by the apposition of new layers on the thinner 
wall. 

The physical process in irritation-curvatures consists in tlic mem- 
brane (in unicellular organs or non-cellular plants) or membranes (in 
niulticcllular plants) of the side which becomes convex becoming more 
capable of extension. and therefore growing more rapidly in length, 
than that of the concave side. The greater cxtcnsibility, or decrease in 
elasticity, of the membrane on one side is due to tho activity of the 
parietal layer of protoplasm, in which the movable granular layer 
takes no part. The parietal layer is excited to this greater activity by 
external influences such as gravitation and light; and it is this phe- 
nomenon which is known as “ irritation.” 

To this Herr J. Wortmann replies,$ regarding it as very improbable 
that the difference observed by No11 in the thickness of the membrane 
on the concave and convex sides of negatively geotropic organs is due 
entirely to internal causes. External purely mechanical forces must 
also take part in the phenomenon, and it is doubtful what set of causes 
has the greatest effect. 

* Arbeit. Bot. Inst. Wiirzburg, iii. (1S88) pp. 496-533 (4 figs.). 
t Cf. this Jouroal, 1888, p. 259. 
$ Ber. Deutscli. Bot. Ge.ell., vi. (ISM) pp. 435-8. 
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(4) Chemical Changes (including Respiration and Fermentation). 

Formation of Starch from Organic Solutions.*-N. fi. Laurent finds, 
as the general result of a series of experiments, that, in the potato, the 
following substances can be transformed into starch, viz. :-glycerin, 
dextrose, levulose, galactose, saccharose, lactose, and maltose, all of them 
except the first being sucroses. The following substances appear to have 
no effect as producers of starch, viz. :-monatomic alcohols, glucol, 
tetratomic and hexatomic alcohols, ethers, aldehydes, fatty bodies, amines, 
amidcs, aromatic compounds, glucosides, and alkaloids. 

It must not, however, be assumed that no body which cannot be con- 
verted into starch is useful for the nutrition of' chlorophyllous plants. 
Such a substance may serve neither to aid in growth in length, nor in 
the formation of reserve food-materials, but for use in respiration. A 
typical instance of this distinction is furnished in Aspargillus niger. 
While saccharose and glucose are sufficient for the full growth of this 
fungus, alcohol, acetic acid, and eveu oxalic acid, are burnt by the 
mature plant. While these substances do not serve directly for nutri- 
tion, they yet, by their combustion, developc sufficient energy to assist 
in the supply of nutriment to  organs already formcd. 

Development of Nitrogen in Putrefaction.?-Herr B. Tackc finds, 
as the result of a series of experiments, that tlie ordinary view that frce 
nitrogen can result from the decomposition of vegetable substances only 
when free oxygen is excluded, is incorrect. Free nitrogen is not formed, 
whcther free oxygen be present or not, if the decaying substances do not 
contain nitratcs. But, if the substance contain a nitrate, then in the 
presence or absence of free oxygen, the nitric acid is reduced either to 
the state of free nitrogen or to that of one of the intermediate oxides of 
nitrogen, N,O, NO, or N,O,. The ordinary gaseous products of tbe 
decomposition of vegetable substances are, according to circumstances, 
carbon dioxide, hydrogen or sulphuretted hydrogen, and marsh gas. 
Tlic microbes by whose agency the reduction of the nitrates is effected 
do not bring about any elimination of free hydrogen. 

y. General. 

Epiphytic Vegetation of the Tropics.$-Continuing his investiga- 
tions on tropical plants, Herr A. F. W. Sohimper enumerates the species 
of epiphytic Phanerogams and Vascular Cryptogams in Tropical and 
Soutlriern America, 119 belonging to the Orchidacee. The mode of 
adaptat,ion of the seed for the epiphytic habit is  tiireefold: in most 
cases they have a succulent envelope which is devoured by animals, 
and the seeds themselvcs are then voided on to the branches of 
trees; or they are so small as to be carried readily by tho wind to 
fissures in tlie b d r  (Orchidaceae) ; or they are provided with n floating 
apparatus. As respects their nutrition ; they either find their nutriment 
on the moist surface of the host, and are then usually protected against 
desiccation by the presence of rcceptacles for holding water ; or tliey 

Cf. this 
Journal, 1886, p. 643. 

Sce Bot. Centralbl., xxxvii. (1669) p. 56. 

Ceutralbl., xxxvii. (1889) p. 181). 

* Bull. Sac. R. Bot. Belg., xxvi., part 1, 1887 (1889) pp. 243-70. 

t Landwirth. Jahrb., xvi. pp. 917-39. 
Bot. Mittli. RUB d. Tropen, Heft 2, 162 pp. and 6 pls., Jena, 1888. See Uot. 

Cf. this Journal, 18Y& p. 772. 
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have aerial roots or roots which reach the soil ; or they form themselves 
a matrix of decaying animal and vegetable matter. Some epiphytes, but 
exclusively those found on the lower branches of trees, grow also on 
rocks. The largest number of epiphytic plants are found on the 
arboreal vegetation of mountail? slopes in tropical and subtropical 
climates. 

Influence of Alpine Climate on Vegetation.*-M. G. Bonnier 
describes certain experiments on the cultivation of plants at various 
altitudes. His ganeral conclusion is, that, under the same atmospheric 
conditions, thc leaves of plants growing at high altitudes liberate more 
oxygen than do those growing at lower levels. 

Parallel Forms.7-Herr F. Krasan attempts to trace the mode of 
genesis of one species out of another, and of parallel forms of different 
species under similar external conditions. He regards variability as 
not induced by the physical influence of the soil, but as independent of 
external factors. The environment can only give rise to  tendencies 
which transform the possibilities already in the plant into actual nieta- 
~uorplioses. I n  order to produce positive results by cultivation, it is 
necessary to make use of observations and experiments on living plants 
conducted through a number of y a m  ; and only those forms are adapted 
to this which belong to notoriously variable types. 

B. CRYPTOGAMIA. 

Bennett and Murray’s Cryptogamic Botany.S-We heartily con- 
gratulate the authors on the publication of this book. Following in tho 
wake of Vines’s ‘ Physiology; Bower’s ‘ Practical Botany,’ and tho ‘ Annals 
of Botany,’ i t  is a healthy sign that the British school has successfully 
cast off ita German moorings. Nothing of the kind “has  appeared in 
the English language since the Rev. M. J. Berkeley’s in 1857.” “ Tho 
aim of the authors has been to bring beforc the reader tlic main facts of 
structure, of development, and of life-history, which mark the larger 
groups,” with refcrence “ only to the broader lines of demarcation.” By 
the attention they have peid to the fossil remains, by the nunierous illus- 
trations, and prccise terminology, they have succeeded in producing a 
singularly clear and readable handbook. 

The plan of dealing with the subject is a descent from the higher 
to tlic lower types, arranged in sevcn subdivisions. 

Subdivision I. (Vascular Cryptogams) occupies about one-quarter of 
thc book, and concludes with an admirable account of several fossil forms. 
Then follow the Muscinese (Subdivision 11.). Thc Characese (Subdivision 
111.) are considered to be a distinctly higher type than the Thallopliytes. 
The Alga: constitute the fourth subdivision, and occupy another quarter 
of the book. About 100 pages are devoted to a treatment of the Fungi 
(Subdivision V.) which forms an excellent introduction to De Bnry’s 
Comparativc Morphology and Biology of the Fungi, Mycctozoa, and 

Bacteria.’ Subdivision VI. deals with the Myxomycetes and AcrasiB, 
which are so closely linked with the Ammbse that they are regarded as 

* Bull. Soc. Bot. France, xsxv. (1888) pp. 436-9. 
t Oesterr. Bot. Zeitschr., xxxviii. (1888) pp. 192-9, 232-7, 293-5, ‘37-40. 
1 ‘ A  Handbook of Cryptopniic Botany, by Alfred W. Bennett and Georb.0 

Murray,’ Yyo, London, 1889, pp. viii. and 473, 378 figs. 
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being “outside the limits of the vegetable kingdom.” The final suh- 
divislon (Protophyta) is remarkable for containing the Diatomaceze, on 
the theory that they are not “ a  family derived from the Desmidiacea by 
retrogression,” but ‘‘ represent a comparatively small ascent from an 
archaic type.” It will be remembered that Goebel also has placed them 
in the neighbourhood of the Protophyta. 

The most novel feature of the book is the terminology, in which 
there is a revolution of three kinds. In the first place, the authors con- 
sider that “ the first requisite . . . after accuracy, is simplicity,” and 
‘‘ have, wherever possible, used Anglicised instead of Latin and Greek 
forms.” Thus sporangium becomes c c  sporange,” epidermis “ epiderm.” 
Secondly, some entirely new have been coined in place of older terms 
which the system of the book has required to be discarded; these 
describe the structures to  which they are applied with such clearness, 
and so simplify the comparative life-histories of the different groups, 
that we think they will be heartily welcomed by teacher and student 
alike. The result of sexual union is called a ‘‘ sperm,” variously modified 
as (‘ zygosperm,” (’ oosperm,” “ carposperm,” ‘6 hypnosperm ” (when it 
undergoes a period of rest), ‘‘ parthenosperm.” Spermatia has given 
way to “ pollinoids.” But we muRt protcst against “ zoosphere ” 
(pp. 252, 295). 

Thirdly, words the meaning of which has varied with writers who 
have employed them, have been limited in their meaning and accurately 
defined. Thus, a ‘‘ spore ” is “ any cell produced by ordinary procemes 
of vegetation, and not directly by a union of sexual elements, which 
becomes detached for the purpose of direct vegetative propagation ” 
‘‘ Gonids ” (gonidia) has been replace$ in the Lichens by ‘‘ algal cells,” 
but lingers on in the Protophyta ; but as it is there made equivalent to 
4‘ pseudocysts,” it might have been omitted entirely. 

Macrospore was always liable to be mistaken for microspore, and has 
given way to the more expressive “ megaspore.” 

There are a few errors which will no doubt be corrected in a future 
edition. On p. 55, the outer of the two cells produced by the division 
of the primary cell from which the antlerid arises in Lycopodium is 
called a stigmalic cell. Writers of text-books are, we know, too prone to 
copy one another’s errors. Fig. 26 was first employed by Sachs, and 
has been borrowed by Goebel, Van Tieghem, and others. It  depicts a 
fertile branch of Selaginella in longitudinal section with the extra- 
ordinary arrangement of megasporanges represented on one side of the 
spike, and rnicrosporanges on tho other. At the same time we must 
confess that the present authors state that the megasporanges are 
confined to the loner sporophylls. We would like to see the figure 
Inodified. 

In a handbook nhere SO much trouble has been taken to simplify 
the terminology, we tliink it a pity that the word “nucleus” has 
been retained for thc mass of carpospores in the sporocarp of Florides 

Ceratium being the name 
of an animal on the borders of the animal kingdom, it seems undesirable 
that the mycetozoid organism figured on p. 404 should bear the same 
name. But of course a text-book is not the place for establishing new 

‘Ylic mutliod of insorting the authority for a name in brackets 

(p. 201). 
Fig. 132 is Scapnia,  not Jungermannia 

names. 
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leads to a remarkable complication on p. 316, where the list of 
luminous fungi strongly reminds one of an algebraic expression re- 
solved into its factors. On pp. 97-100 Botrychium Lunnria Sw. is 
quoted in five several ways. This, however, is a mere incident of the 
system of giving the authority for the name of every plant mentioned- 
an excellent practice which we do not remember to have observed before 
in any botanical text-book. 

Cryptogamia Vascularia. 
Azolla filiculoides.*-M. Roze gives details of some observations on 

Azolla $licitloides Lam. 
Preliminary to the act of fecundation, the antherozoids emitted by 

the microspores glide under the upper part of the envelope of the mega- 
sporange ; they then descend the funnel-shaped body which crowns the 
prothallium, and easily arrive at the archegones. The result of fecunda- 
tion is the formation of a cellular embryo which rapidly enlarges. 
The embryo a t  an early stage presents the rudiments of the two pri- 
mordial leaves, and it may be seen to rise to the surface, which it does 
by the help of a bubble of oxygen which has formed in the upper cavity 
under the action of solar light. It then emits a lateral root covered 
with root-hairs which are connected with the two primordial leaves by 
tracheiform vessels. From experiments which the author has made, 
although the spores may have been submitted to a temperature of - 7" C., they wil l  still retain the power of emitting antherozoids, 
or producing a prothallium and archegones. The author concludes by 
calling attention to the curious vital suspension of the embryos of Azolla 
in their pseudo-cotyledonary period, when the temperature of the water 
is often about + 5" C. 

Characeae. 
Antherozoids of Characese.7-M. L. Guignard has undertaken a 

series of observations on the antherozoids of Chara and Nitella, with 
a view to discover whether they proceed from the nucleus of the mother- 
cell in which they are formed, or from the cytoplasm, or from both together. 
By special methods of fixation, hardening, and staining, the details of 
which are not given, the author finds that the body of the antherozoid 
is formed from the nucleus itself. A band of nuclear substance appears 
on the surface of the nucleus, and grows longer and longer by extending 
between the two extremities which have first appeared, and becomes 
twisted spirally as it grows longer. As soon as the outline of the anterior 
extremity of this filament is discernible, the two cilia may be perceived 
in the thin layer of hyaline protoplasm which is nearest this extremity, 
Later on, the cilia, which at first lie up against the filament, become 
separated therefrom and the protoplasm gradually disappears, being 
absorbed and used up for the nutrition of the antherozoid, so that only 
a few granulations are left on the posterior extremity of the filament. 

The  latter proceeds altogether from the nucleus of the mother-cell, 
and moreover gives all the reactions of nuclein ; the vibratile cilia are 
derived from the cytoplasm, corresponding, in this respect, to the mode 

Bull. SOC. Bot. France, xxxv. (1888) pp. 427-8. 
t Comptes Rendus, cviii. (1889) pp. 71-3. 
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of formation of the antherozoids of Muscineee and of Vascular Cryptogamlr, 
but differing from them in the absence of a vesicle formcd from the 
cytoplasm of the mother-cell. 

The details of the technique employed in this investigation are pro- 
mised later. 

a g e .  
Effect of dilute Acids on Algae.*-Dr. W. Migula states that all 

acids, and especially mineral acids, have a poisonous effect on Algw ; 
but some species are much more susceptible to their influence than 
others. Thus Volvox gbbator is killed in a few hours by a 0.002 per 
cent. solution of phosphoric acid which Spirogyra orbicularis will  with- 
stand for many weeks. It is a remarkable fact that growth of the cell 
will still continue after cell-division has been completely interrupted ; 
but this continued growth takes place in length only, not in diameter, 
and goes on until the cell has attained three to four times its normal 
length. Assimilation is arrested by all acids, and the chlorophyll-bodies 
are gradually bleached. 

Structure of the Frond of Champia parvula.7-Mr. R. P. Bigelow 
publishes a further account of the structure of the froud of this sea-weed. 
It is hollow and divided into chambers by nearly horizontal diaphragms, 
and with filaments running longitudinally cks3  to the inner wall and 
passing through the diaphragms. All the filaments in each chamber 
have projecting from their inner side one or two small globular or pear- 
shaped “bulb-cells.” The wall or cortex of the frond and the dia- 
phragms are all composed of& single layer of nearly equnl cells, and each 
filament consists of a single row of long cylindrical cells. Mr. Bigelow 
finds the apex of the frond to be occupied not by a single apical cell, 
but by a cluster of nearly equal apical cells, each of which is the apex 
of one of the longitudinal filaments. The d iaphraEs  and the bulb-cells 
are all formed by outgrowths from the filaments. 

The structure of the hollow-chambered frond of Lomentaria Bailey- 
ana is somewhat similar. 

Askenasya polymorpha.#-Herr M. Nobius corrects, in one respect, 
his previous description of this new fresh-water Floridea. The cushions 
found attached to the Oiantransia-like filaments he now believes to have 
no connection with them, but to be colonies of an epiphytic Cyanophycea, 
the rare Onocobyrsa rivularis. 

Colonring-matter of Bangia.§ -Herr F. No11 describes Bangia 
fusco-purpurea of the Gulf of Naples as having the outer cell-layers of 
its frond of a very gelatinous consistency, which serves as a protection 
against the great extremes of drought and moisture to which i t  is 
subjected. The different cells in the same frond, and even in the same 
filament, vary greatly in colour between intense red-brown and blue- 
green, the most common being a dirty brown-red ; but the colouring 
matter resides in the chromatophores alone, the cell-sap being always 

* ‘ Ueb. d. Einfluss stark verdiinnter Saurelasungen auf Algenzellen,’ Breslan, 
1888 (2 pls.). 

t Proc. Amcr. Acad. Boston, xxiii. Part 1 (1888) pp. 111-21 (1 111. and 1 fig.). 
C f .  this Journal, 1888, D. 623. 

1 Ber. Deutsch. Bot. Gesell., vi. (1888) pp. 338-60. Cf. this Journal, 1888, 

See Biol. Centralbl., viii. (1889) p. 737. 

p. 93. 
Arbeit. Bot. Inst. Wirzburg, iii. (1888) pp. 489-95 (I fig.). 
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colourless. By heating to a temperature beheen 50" and 70" C., the 
author determined that two or three pigments are combined in the 
chromatophores, green with either blue or red or both. The green 
pigment is identical with chlorophyll; the red pigment appears also to 
have a nitrogenous composition. 

Classification of Confervoides.*-Prof. A. Hansgirg suggests tho 
following modifications of his previously published classification of the 
ConfervoideL-e. 

Under Trentepohliacea?, the Hansgirgiacea are separated as a distinct 
family, comprising the genus Phycopeltis, which includes Ph.zlllactidium 
Moeb., Chromopeltis ex p., and Hansgirgia ; the family Mycoidaces now 
consists of Mycoidea alone. Under Confervacea is included the family 
Anadyomenacea, consisting of the geoera Anadyomene and Microdictyon. 
Under Ulothrichacese, a new family Entocladiacose is proposed, made up 
of the genera Entocladia, Endoclonium, Chatonema, Bolbocoleon, Epicladia, 
and Pringsheimia (?). The genus Acroblaste is sunk in Pilinia; Po!p 
chste and Ochloehste in Aphanochste Berth. ; Chroolepus in Trentepohlaa ; 
and Ulothrix and Glaotila ex p. in Hormiscia ; while ApAanochaete A. Br. 
is referred to Herposteiron. 

Mycoidea, Hansgir ia, and Phyl1actidium.t-Dr. 0. B. de Toni 

Orchidem, with his own Hansgirgia JEabelligera,§ found on the leaves of 
Anthurium Scherzianum. The genus Phyllactidium Moeb. must be sunk 
in Hansgirgia, which De Toni regards as a connecting link between the 
Coleochsetaceae, Trentepohliacese, and Mycoideacese. 

M. k. De Wildeman 11 describes the fructification of both lllycoidea 
and Hansgirgia, both genera being, he considers, rather widely dis- 
tributed in the Tropics. He describes the organs of propagation in 
both genera, and states that they are readily distinguished by their 
habit and colour, the disc of Hansgirgia being, when fresh, orange, that 
of Mycoidea green. The cells of the upright filaments differ also greatly 
in size and form. 

Prof. A. Hansgirg TT points out that two different genera have been 
confounded under the name Phyllactidium. The genus of Hiitzing is a 
section of Coleochate, while that of Boreau and Mobius should be 
included in Phycopeltis Mill., which forms the subfamily Hansgirgitlcem 
of Trentepohliacese. 

Tilopteridese.**-Herr J. Reinke has investigated the structure and 
development of this very imperfectly known family of brown sea-weeds, 
in which only three species are at present certainly included, Haplospora 
globosa, Scaphospora speciosa, and Tilopteris Mertensii, from the northern 
and western coasts of Europe. 

Haplospora globosa grows on stones and the shells of molluscs, 
rarely on larger sea-weeds, in tufts, resembling in habit a Sphacelaria in 
its lower portion ; each filament does not, however, end in a large apical 
cell, but branches like an Ectocarpus, and ends in a hair-like prolongs- 

identifies Mobius's Phy f lactidium tropicurn,% epiphytic on the leaves of 

* Hedmigia, xxviii. (1889) pp. 14-7. 
t Atti R. Accad. Lincei, 1888 (Rendic.), p p  221-3. 
1 Cf. ante, p. 97. 
I( Bull. Sac. R. Bat. Belg., xxvii. (1888) part i., pp. 119-26 (1 pl.), and CR.  

Cf. this Journal, 1888, 1'. 776. 

9 Cf. this Journal, 1888, p. 1003. 

9 Hedmigia, xxviii. (1889) pp. 1 2 4 .  SOC. R. Bat. Belg., 1889, pp. 34-7. 
** Bat. Ztg., xlvii. (1889) pp. 101-18, 125-39, 155-8 (2 pls.). 
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tion. I t  is attached to the substratum by an attachment-organ which 
varies considerably in its form and degree of development. The only 
reproductive organ detected was a sporange, which may be stalked, aud 
is less often intercalary. The whole contents of this sporange, which 
are coloured brown by phycophaeiu, clothe themselves with a cell-wall 
within the sporange, and escape as a single large motionless spore, 
formed non-sexually, the germination of which was followed out. The 
spore contains four, or sometimes a larger number of nuclei ; and the 
author sees in this a possible rudimentary formation of tetraspores, and 
alliance with the Dictyotacese, although in its mode of growth Haldo- 
spora comes nearest to the Sphacelariacese and Ectocarpaces. 

I n  habit and mode of growth Scaphospora speciosa closely resembles 
Haplospora. I t  presents, however, two distinct kinda of reproductive 
organs. The first, called by the author ‘‘ oosporanges ” and (‘ oogones,” 
are usually intercalary cells, from which the whole contents escape as a 
single “ spore,’’ which differs, however, from that of Haplospora in 
having no cellulose-coat, and only one nucleus. 1 ts germination was 
not observed. The bodies of the second kind are multilocular sporanges, 
from which escape a number of spores which are probably zoospores. 
I t  is most probable that there is in Scaphospora a sexual mode of re- 
production. Either the ‘‘ spores ” contained in the organs first described 
are oospheres, and the others antherozoids, or, as the author thinks more 
likely, the former are non-sexual spores, the latter zoogametes. 

Tilopteris Mertensii resembles the other two genera in its habit and 
mode of’ growth, and Haplospora in the mode of production of its spores. 
The author thinks it probable that the three genera may eventually be 
combined into one. 

New Genus of Desmidiaceee.*-Herr S. Stockmayer proposes a new 
genus of Desmidiaces, Astrocosmium, most nearly related to Cosmarium 
and Cosmaridium, which it altogether resembles in form, but differing 
from them in having stellate chromatophores similar to those of 
Cylindrocystis, in contrast to the axile chlorophyll-bands of Cusmarium, 
Penium, Closterium, and Mesotsnium, and the parietal chromatophores OF 
Spirotsnia. 

Crenacantha, Periplegmatium, and Ransgirgia.t-From an ex- 
amination of Kiitzing’s little known Crenacantha orientalis from Hebron 
in Palestine, Prof. A. Hansgirg considers that it must be placed under 
Chaetophorncem near to Draparnaldia. Reinke’s genus Entocladia must 
now be sunk in Periplegmatium Ktz., of which there are two sections, 
Entocladia marine, and Entoderma fresh-water ; the author agrees with 
Wildeman in placing Bansgirgia jlagelligera De Toni ( = Phyllactidium 
tropicum Moeb.) under the genus Phycopeltis Mill. 

Trentepoh1ia.f-M. a. De Wildeman passes in review the described 
forms of this genus, and enumerates twenty-eight which he considers to 
be good species. He finds that T. aurea sometimes presents the clin- 
acter of having its gametanges stalked, a character on which Gobi had 
founded, in T. uncinata, a distinct section of the genus ; but this species 
must now be sunk in T. aurea. Characters based on the form of the 

* SB. K.K. Zool..Bot. Gesell., xxxviii. (1888) p. 85. 
t Flora, lxxii. (1889) pp. 56-9 (1 fig.). 
$ Bull SOC. R. Bot. Belg., xxvii. (1888) part i., pp. 79-83, part ii., pp. 22-4, 

Cf. ante, p. 259. 

136-44, 178-82 (1 PI.), Cf. thia Journd, 1888, p. 777. 
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fructification or on the colour of the cell-contents cannot be used for t2ie 
delimitation of the species ; the only ones which will stand at present 
are those founded on the external form of the cells and on their armnge- 
ment with respect to one another. Several species of Trenfepohlia enter 
into the composition of lichcns, especially of those belonging to the 
genus Cenogonium. The following new species are described :-T. 
monilia and T. torulosa from Chile, growing on the bark of trees; and 
T. difusa from Ceylon, on leaves. 

Pilinia and Acroblaste.*-Dr. G. B. De Toni assigns rcasons for 
suppressing the new genus of Chroolepidese Acroblasle proposed by 
Reinsch. The species included under it he regards merely as the fertile 
condition of Alga: belonging to Kiitzing’s Pilinia, also belonging to tlic 
Chroolepidew. 

Influence of Position on the Morphological Development of some 
Siphonoc1adaces.t-Herr F. No11 has endeavoured to determine experi- 
mentally whether the great development and branching of the leaf-like 
portion of the single cell in Bryopsis muscosa and Caulerpa prolifera is 
duc to heliotropism or to geotropism. By revcrsing the direction of 
growth, he found that it was invariably only on tho illuminated side of 
cut leaves that m y  new development of “ loaf” and “ stem ” took place, 
whether this illuminated side faced upwards or downwards, while the 
‘& roots ” were formed only on the dark side, the differentiation being 
therefore independent of gravity. Herr No11 compares these phenomena 
to the behaviour of soft iron towards a magnot, regarding it as a kind of 
polarity. I n  the Siphonocladacoie, with their continuous parietal layer 
of protoplasm, me have plants which, like soft iron, are readily modificd 
by external factors which affec-t growth, and whosc polarity can. 
therefore, be easily revcrsed. 

Fungi. 

Toxic Principles of Fungi.$-M. G. Dupetit describes tho separa- 
tion and isolation of certain toxic principles from various fungi, ant1 
also the effect produccd when administered to animals. The author i n  
the first place givcs a resum6 of the toxic principles which are already 
known to exist i n  fungi. I n  Amanitn mcscaria there is a very poisonous 
alkaloid, muscarine; A .  phalloides contains a tetanic alkaloid or a 
gliicoside ; and ergot of rye contains a very poisonous alkaloid, ergotine. 
The author then gives the results of an investigation of Boletus edulis, 
which contains a principle capable of causing death by hypodermic 
injection, but not if taken internally ; the juice of the Boletus, however, 
loses its toxic properties under the influence of heat. The development 
of microbes in the juice of the Boletus does not in any way modify its 
toxic properties; the active principle was also proved to be a soluble 
poison. Contact with hydrogen or oxygen has no effect upon it, but it 
is  destroyed by ozone. Various solvents were then tried, and the toxic 
principle was found to be insoluble in chloroform, ether, and alcohol. 

The author then gives a method for the extraction of the toxic 
principle of Bolefus, which he states possesses the principal characters 
of a soluble ferment, and for which he proposes the namc ni?ycoz!y)inscJ. 

* X’otnrisia. ir. (1 889) pp. 653-5;. 
t Arbrit. Rot. Iurt. Wiirzburg, 111. (1888) pp. 466-76 (2 figs.). 
1 3Ie iu .  Soc. Pci. I’hys. rt Kxt. lkirrlcnr~s. iii. (1PS7) pp, 185-215. 

1899. 
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A search was then made for mycozymases in various edible and 
poisonous fungi :-Agaricus campestrig, A. rubescene, A.  uaginatus, A. 
phalloides and A. essarius contain a mycozymase similar to that of 
Boletus ; these fungi (excluding A.  rubescens), and also Bole tw edulis, 
appear to  be perfectly innocuous to frogs, while A. rubescens contains a 
substance which is extremely poisonous to these animals. The very 
poisonous fungi A.  muscarius, A .  mappa, and A.  pantherinus do not 
appear more poisonous to frogs than do the edible fungi. A.  plialloides 
has a marked action. The principle poisonous to frogs contained in 
A. mbescens is distinct from mycozymase ; it is soluble in alcohol, and is 
probably an alkaloid or a glucoside. 

New Cases of Mycorhiza.*-Herr A. Schicht finds this phenomenon 
much more widely distributed than is generally supposed. He has 
detected it in species belonging to the following natural orders : - 
Leguminoss, Rosaces, Onagraces, Umbellifers, Geraniacese, Oxalidere, 
Hypericaces, Violacez, Ranunculaceae, Primulnceae, Borragincru, 
Labiats, Plantagheae, CiLmpanulaceae, Rubiaces, Cornpositre, Dipsacace%, 
Valerianaces, Smilaces, and Gramines ; while in other specics belong- 
ing to these or to other orders, the result was  negative. He attribiitcs 
the fact of its being frequently overlooked to  the extreme fineness of 
the hyphs, the diameter of which often does not exceed 0.04 mm. 

Simple Mucedineae.t-M. J. Costantin distinguishes between the 
simple and the compound Mucedines, including under the formcr all 
the Hyphomycetes except the Stilbies, Tuberculariez, and Mclauconicie. 
The former are divided into fourteen groups, in three of which the spores 
or chaplets of spores are inserted on a special apparatus, and in nine 
directly on the filaments; while in one they grow in a chaplet at tho 
extremity and in the interior of a filament which remains an opeu tube 
Bfter their escape; in the last group, Racodium, Mycorhiza, &c., no 
spores are produced. 

One of the fifteen groups is made up of genera usually regarded as 
nearly allied to the Mucorini, e. g. Piptocephalis, being, like them, 
parasites ; they may be classed as a separate family, the Martenselles. 
In another group are placed genera which are parasitic on fungi, such 
as Xepedoniunc, Asterophora, Mycogone, Rnmularia, and Helmintlwsporium ; 
these are related to the Hymenomycetes through Cephalosporium and 
Zygodesmus ; while Mycogone appears to have alliance with Hypomyces 
and Melanospora ; and the species of Ramularia constitute, in their 
perfect state, Syhseriaces, belonging to the genera Stigmatea and 
Sphsrella. 

The general conclusion drawn by M. Costantin from his researches 
is that tG Mucedines should not beconsidered as belonging exclusively 
to the Ascomycetes, but partly also to the Basidiomycetes ; while others 
should be constituted into the distinct families Martensellere and 
lthopalomycetes. 

Biology of Chytridiaceae.S-M. P. A. Dangeard regards the Chy- 
tridiaces as never true saprophytes. Light appears to favour the 

* Ber. Deutsch. Bot. Gesell., vi. (1888) pp. 269-72. 
t ‘Matiriaux pour l’hist. des Champignons.’ ii., Svo, Paris, 1888, 210 pp. 

Bull. Soo. Bot. France, xxxvi. (1888), Rev. Bibl., p. 181. 
$ Me‘m. sur les Chytridinees, Ire se‘r., fasc. 2 (2 pls.) 1888. 

de Bot., iii. (1889), Rev. Bibl., p. ii. Cf. this Journal, 1888, p. 783. 

see 

See Morot’s Journ. 
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emission of the zoospores, which usually takes placc at the closc of a 
bright sunny day. It is only in the case of terrestrial species, such as 
some species of Synchytrium, that the emission is favoured by moisture. 
Temperature appears to have some influence on their development, but 
its effect is not general. 

The author divides the family into two groups, one consisting of the 
gencra destitute of mycele, the other having nutritive filaments, evcn if 
rudimentary. Thc  members of the former group are necessarily parasites 
within the cells of the host ; and i t  is again divided into two sections, 
according as the sporange is simple or compound. I n  the second group 
the position of both mycele and sporange in relation to the host vary ; 
in some the sporange only is exposed; in others it is only tho cx- 
tremities of the mycele which penetrate the cells of the host; other 
spccies again are entirely endogenous. 

Roscn's section Dentigera of Chytridium is referred by the author to 
the genus Rhizidium. The following new species are dcscribed :- 
Group I. Section 1, Olpidiuna Sphzritas; Group I. Section 2, Microniyces 
Zygonii ; Group 11. Chytridium Braunii, C. zoophtkorum, C. Brebissonii, 
C. simplex, C. Elodeas, and Rhizidium catenatum. 

Rhamphospora, a new genus of Ustilaghe%.*-Dr. D. D. 
Cunningham describes, under the namo Rhamphospora Nymphsap, a 
fungus parasitic on the leaves of several species of Nyniphiea in India. 
The spores are produced singly, near tlie sporifcrous brunchcs but not 
actually a t  their extremities, and are beaked when niaturc. Tho 
promgcele consists of a long germinating tube, with terminal branches 
which bear the sporids at their apex. The sporids of onc branch 
conjugate with those of another. 

Fungi parasitic on the lower Animals and Plants.?-Herr IV. 
Zopf describes in detail a number of fungi parasitic on nematode worms, 
desmids, diatoms, and other low organisms, animal and vegetable. 

Arthrobotrys oligospora is a fungus carrying on at first a saprophytic 
existence on damp wood or soil, decaying fruit, excrements, &c. Its 
branches present the peculiarity of bending, so as to form l o o p  in 
which species of Anguillula get captured, and are then rapidly attackcd 
and destroyed by the mycelc of the fungus. The author observes that 
the result of the attacks of the parasite is to set up a fatty degeneration 
in the organs of the animal attacked. I n  addition to the ordinary conids, 
Arthrobotrys produces resting-spores. 

Another very minute fungus parasitic on species of Anguillula is 
Harposryorium Anguillulz, with respect to which Zopf confirms the 
observations of Lohde, rather than those of Sorokin. I t  produces crescent- 
or sickle-shaped conids borne on sterigmata, and resting-cells ; but its 
systeniatic position cannot as yet be determined. 

Chroococcus turyidus is subject to the attacks of a parasitic fungus 
belonging to the Rhizidiacee, to which Zopf gives the name Rhizophytou 
agile ; while another species, R. gibbosum, attacks Desmidiaces (Cylindro- 
cystis, Euastrum, Ptnium), Diatomacere (Pinnularia, Navicula), as well 
as the ova of Rotifers. A new genus of Rhizidiaces, Septocarpus, 
distinguished by the mode of germination of the zoospores, is formed 

* Scient. Mem. by medical officers of the army of India, part iii., 1888, pp. 27-32. 
t Nova Acta Acad. K. Leop.-Carol. Akad., lii. (1888) pp. 313-76 (7 PIP.). 

2 G ' L  
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for another species parasitic on Natvhltr. Rhizi,lium B~rr?fitii is also 
parasitic on diatoms. 

The author records the remarkable observation that some Mucorini, 
especially Pilobolzcs crystallinus, when attacked by PZeotrnchelus and 
Syncephalis, exhibit a tendency to intcrmit the ordinary mode of repro- 
duction by spores in favour of the much rarer production of 
aygosperms. 

Observations follow on the decay of the root of &z$'t;a ch-.vsnntha, 
a labiatifloral Composite, caused by Protomyces radieicolus; and on a 
parasitic fungus which attacks decaying Charm, nearly allied to Lepto- 
mitus, which the author places in the genus ApodachZyyn, with the namc 
A.  pyrifera. 

Plowright's British Uredineae and Ustilagineae.*-Tliis excelleiit 
monograph contains a detailed morphological account of these two 
classes of Fungi, followed by a systematic description of all the British 
species, includiug an enumeration of their host-plants. I t  is illustrated 
by eight excellent plates. 

Penicilliopsis, a new genus of Asc0mycetes.t-Under the namQ 
Penicilliopsis clavuriaefoi-mis Graf zu SoIms-Laubach describes a fungiis 
found on fallen fruits of Diospyros rnacrophylla,, which is interesting as 
forming a connecting link between Eurotium and Penicilliuna on thc onc 
hand, and Onygena on the other hand, and showing that they all belong 
to the Tiibcraccle. 

The thallus obtains its nutriment from the cndospcrm of the seed, 
and projects above the surface of the fruit in tho form of club-shaped 
horns, of a sulphur colour, on which are formed the conida. I t  also 
produces small hard reddish-brown tubers which are sporocarps, very 
similar to those of Penicillium, but not going through a period of rest. 
They consist of a dense mass of interwoven hypha, which produce the 
asci within them only when they have attained nearly their full size; 
when ripe, the sporocarp consists of several chambers, not of only one, 
as in Eluphomyces. The terminal cells of branches of the ascogenous 
hyphae develope directly into asci; the ascospores vary in number ; 
no epiplasm could be detected. When they are mature the outer wall 
disappears, as in Penicilliuin. The ovate ascospores resemble those of 
Eurotiurn and Penicillium, and are sometimes covered with minute spines, 
like those of Tuber ; they appear, however, to be dimorphic. 

The most important difference betwccn Penicilliopsis and Penicillium 
lies in the mode of formation of the asci, which, in the latter genus, are 
connected together in long chains. No trace of sexual organs could be 
detected. The relation between Penicilliopais and Onygena and Terfezia 
is also traced out. 

The colouring-matter of Penicilliopsis clazrariaeformis has been ex- 
amined by Herr J. Heinke,$ and is found to be a substance allied to 
chlorophyll and phycoerythrin, crystallizing in red prisms ; he proposes 
to call it  mycoporphyrin. 

Cyttaria.$-Dr. E. Fisclier has made a critical examination of this 
genus of exotic Ascomycetous Fungi, the first species of which, 

* 'Moilograph of the British Uredinez and Ustilsginm, w i t h  au account of 

t Ann. Jard. Bot. Buitenzorg. vi. (1887) pp. 53-72 (2 plu.). 
$ T. c., pp. 73-8 (1 PI.). 

tlieir Biology,' 8v0, London, 1889, vii. and 348 pp. axid 8 pls. 

$ Bot. Ztg., xlvi. (1888) pp. 813-32, 842-6 (1 pl.:. 
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C. Durioiui, was found by Darwin in Terra-del-Fuego, where it grons 
abundantly on beech-trees, and forms the chief vegetable food of the 
natives. Other species are distributed through the southern temperate 
zone, and grow on beeches and other trees, causing extensive de- 
formities. 

Dr. Fischer has determined Cyttnria to belong to the Discomycetes ; 
but the apotheces remain for a long period, sometimes even till mature, 
covered by a cortex. They are imbedded in large numbers in a common 
weft of hyphae, which may be called a stroma. I n  the development of 
the fructification the nearest alliance appcars to be with Cenaiigium, 
although it differs from that genus in the forin of the spores. In tho 
discrimination of tho species one character relied on is t l c  arrangement 
of the antherids (spermogones). 

Eremothecium, a new genus of Ascomycetes.*--Prof. A. Borzi dc- 
scribes a new species and genus of Fungi, Erenwthecium Cymbalnriae, 
found on unripe capsules of Linaria Cymbalaria, attacking the interior 
of the ovary, and forming a dense weft of hyphae round the seeds. The  
following is the diagnosis of the genus, which tho author regards as 
most nearly allied to Gpnoascus and Eremaseus :-Mycelio arachnoideo- 
cffuso albicante, hyphis tenerrimis hyalinis, laxc et irregulariter com- 
plicato-ramosis, remote septatis, ascis solitariis ad apices hypharum, 
lageniformibus, sessilibus aut basi breviter attenuatis, membrana laevi, 
&ate proveeta deliquescente, sporis 30 aut plurimis in singulo asco, 
clnvato-acicularibus, rectis vel saepc curvulis, achrois, simplicibus. 

Coniothyrium diplodel1a.t-In continuation of his researches 011 
the life-history of this parasite, so dcstructivc to the vine-crop in Italy 
and the south of France, Sig. P. Baccnriui states that thc fructifications 
are found, ou the approach of winter, still iiumature on the bunches of 
grapes, and frequently destroyed by the cold or by thc moulds which 
grow over tlicrn ; and they can scarcely bc efficacious in tlie propagation 
of tlie 6pccies. The parasite appears to attack exclusively the bunches 
of grapes, and not the vegetative orgms, commencing with the rachis, 
and then crxtonding to the berrics. Tlie branching of the thallus is in 
all  normal cases monopodial. In the formution of the pycnids no fusion 
takes placc of the contents of the gcnertitirig h y p h  into a mass of 
granular hyphae, nor the formation of a parenchymatous tissue from 
which are derived the conceptacles and stroma, as has bccn erroneously 
stated ; the pycnids arc, on tlic contrary, dcrivcd from the Eporigenous 
apparatus, which is tlic result of the segmentation of one or more initial 
cells ; the peridium arid suporineninbcnt stroma being formed by tht: 
interweaving and segmentation of a large iiumber of fiiiger-like processes 
proceeding from the neighbouring hyphz. 

Polymorphism of Pleospora herbarum.4--Dr. 0. Mattirolo finds 
that thc ascophorous states of two distinct species of fungus are confused 
iiiider this uame, doubtless due to admixture of the spores in culturcs. 
He identifies the two species as P. Savcii~ulas Gib. & Griff. and P. Alter- 
nay& Gib. & Griff. The former is synonyiiious with Sphasria herbarum, 
the latter with Pleospora i i i  fectovia and Spkasria irafectovia. Thc eonidial 
form of tho former is kuowu as Nacwsporiuni Snrcilzzda, that of thc latter 

* Nnuv. GWlll 1h)i  Itdl , xx (IhSh) 111’ 1.52 ti ( I  fig)- 
t i\t,ilpigIii,i, ii (1x8s) pi1 :5&37. $ ‘1’ I‘, 111) :is, 7h 
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as Alternaria tenub and Spmidesmius Alternaria. Pycnidial forms are 
known of both species ; and of P. Sarcinulae we are also acquainted with 
mioroconidial and sclerotoid forms. 

Presence of a Sulphurous O i l  in Penicillinm glaucum.*-Herr B. 
Jonsson records the occurrence of a fungus-mycele in a bottle of normal 
10 per cent. sulphuric acid, which culture proved to be Penicillium 
glaucum. I n  the cells of the hyphae were a number of strongly refrin- 
gent bodies varying greatly in size and form, sometimes completely 
filling up the cells, and consisting chiefly of sulphur. These bodies 
show a very strong resemblance to the globules of sulphur found in 
Beggiatoa and other '' sulphur-bacteria," t agreeing with them in thcir 
general appearance, and in their solubility in carbon bisulphide and in 
other chemical reactions, but differing from them again in others which 
show that they do not consist of uncombined sulphur. I n  some respects 
they show more similarity to the sulphurous substance contained in the 
bulbs of Allium and the seeds of Lepidium, Sircapis, &c., and must 
probably be of the nature of a fatty oil containing sulphur. Sub- 
stances of an oily or fatty naturc are by no means uncommon in 
Fungi allied to Penicillium, especially when in the resting condition or 
in the sclcrotes, and the substance under discussion must certainly bc 
regarded as a reserve food-material. 

Dissemination of the Spores in Rhytisma acerinum.$-Dr. H. 
Klebahn describes the mode in which the spores of this fungus, parasitic 
on the maple, are dismminated. Tho ascospores are about 65 p long, 
and only 1 * 6 p thick, so that they present a very large surface in pro- 
portion to their mass. They are Burrounded also by a gelatinous 
envelope, by means of which thcy become firmly attached to the leaves 
on which they fall. 

Saccharomyces lactis. §-This new Torula, discovered by Dr. L. 
Adametz, is stated to be distinguished by the property it possesses of 
causing the fermentation of milk-sugar. The cells, which are elliptical 
or somewhat oval, are on the average 7 p long and 5 p broad. The buds, 
which aro round, arc 3 to 4 p in diameter. Buds may form at either 
pole of a cell; sometimes two buds are produced at the same timc. No 
ascospores were produced by cultivating on the gypsum block for twenty 
days at  a tempcrature of 25" C. Account is given of the cultivation of 
this torula in pepton-gelatin, in wort-gelatin, in beer wort, and in milk. 
S. lactis causes fermentation of milk sooner or later, according to the 
tcmpcraturc. At 40" thc appearances of fermentation may be observed 
within twenty-four hours, at 38' in forty-eight hours, and at 25" C. in 
four days. No precipitation of paracascin occurs in  the proccss, thc 
milk-sugar only bcing decomposcd. 

Phosphorescence of Pleurotus olearius.l]-Prof. G. Arcangeli states 
that the phosphorescence of the olive-fungus, Agaricua (Pleurotus) 
oleariw, is by no means confined to  the hymenium, although this part 
manifests it most strongly, but is exhibited also by the stipe and thc 
internal tissue, but not by the mature spores. It is displayed by day w 

See Bot. Centralbl., xxxvii. (1889) * SB. Bat. Verein Lund, Nov. 18, 1887. 

t s,o" this Journal, 1887, p. 1007. 
9 Centralbl. f. Bakti,riol. u. Parasiteuk., v. (1889) pp. 116-20. 
jl Atti R.  Accad. Liiicci (Reudic.), iv. (1888) pp. 365-9. 

pp. 201, 232, and 261. 
$ Hedwigia, xxvii. (1888) pp. 305-6. 
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well as by night, but is not the result of previous insolation. The 
author regards i t  as due not to any parasite or other extraneous organism, 
but to a process of oxidation in the tissue itself, dependent either 
directly on respiration or on a secondary process intimately connected 
with respiration. 

Hymenoconidium.*-Under the name Hymenoconidium petasaturn 
Herr H. Zukal describes a remarkable hymenomycetous fungus, found 
on rotten olive-berries and leaves, in which the formation of the stipe 
is sometimes entirely suppressed, but the spores are still formed in the 
normal manner, the hymene being then sessile upon the substratum and 
remarkably resembling the aggregation of stylospores in the Uredinese. 

M. V. Fayodt believes the fungiis thus described to be simply a 
young state of Marasmius hygrornetricus. 

Mycetoeoa. 
Tylogonus Agavm. $-Under this name M. 5. Miliakaris describes 

an organism endopliytic in the leaves of an Agave. I t  is found in the 
form of a white plasmode in the palisade-tissue beneath the epiderm, 
which the author believes to belong to a Myxomycete. The threads of 
wliich the plasmode is formed are surrounded by a gelatinous envelope, 
and the author states that the spores are formed and multiply by 
division within the cells of the host. 

Protophyta. 
a. Schizophyceae. 

f3cenedesmus.s-11. k. De Wildeman reviews the described species 
of this genus, which are very difficult t o  define, from the number of 
intermediate forms. The presence or absence of horns cannot be rc- 
garded as a specific character. One or two forms display a roso-tint in 
the cell-membrane, similar to that of some species of Pediastrum. 

Mediterranean Diatoms.11-M. Peragallo describes in detail tho 
diatoms found by him in the bay of Villafranca on the coast of 
the Departmont of Alpcs-Maritimes, obtained from the deep-soa, from the 
bottom by dredging, from algae to which they adhere, and from the 
stomachs of fishes and other marine animals. The deep-sea specics are 
characterized by the comparatively small development of the siliceous 
coat, and consequently by their susceptibility to  be destroyed by acids. 

I n  the division of the Diatomaceae into the larger groups, the author 
holds it to be a mistake to depend too much on the characters to be 
drawn from the endochrome, as proposed by Petit. These characters can 
only be used with great caution in thc case of marine diatoms, and not 
at all in fossil species. If also, as stated by M. Petit, the differences in 
the arrangement of the endochrome are always correlated with differ- 
ences in the structure of the valves, this renders the former unnecessary. 
The author prefers a combination of the systems of classification of 
Petit and Pfitzer with those of H. L. Smith, Grunow, and Cleve, based 

* Bot. Ztg., xlvii. (1889) pp. 61-5 (I pl.). 

1 ‘ Tylogonus Agavs. Ein Boitr. z. Kcnut. d. niodern endophytischen Pilxe,’ 

$ Bull. SOC, R. Bot. Bolg., xxvii. (1888) part i., pp. 71-9 (1 pl.). 
(1 Bull. SOC. Hist. Nat. Toulouse, xxii. (1888) pp. 13-100 (5 ph.) 

Cf. this Journal, ante, p. 99. 
t T. c., pp. 158-9. 

4to, Athcns, lSSS, 14 pp. and 1 pl. See Bot. Centralbl., xxxvii. (1889) p. 84, 
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on exteinal characters. Charactcis derived from the siliceous valves are 
in fact the only ones which can be made use of in prepared specimens ; 
those derived from the endochrome, the external sheath, or the stipc, 
being equally fugacious, while the specific characters run into one 
another in inextricable confusion. M. Perngallo regards the wliolc 
family of diatoms as consisting of five groups, which may be clustered 
round five types, viz.:-(1) Naoicula; (2) Synedra or Nitzscliia; (3) 
Diatoma or Tabellaria ; (4) Biddukliia ; ( 5 )  Coscinodiscus or Nelosira. 
Of these the two first constitute, in  geuernl terms, the Placochromaccs, 
the other three the Coccochromacea: of Petit. Also iu  a general way 
the first corresponds to the Raphidee of Smith, the second and third to 
the Pseudoraphideae, the third and fourth to the Cryptoraphidem. 

A very large number of species are  described, sonic of theni new, 
arranged in the following sixty genera and twenty families :- 

I. PLACOCHROMACE~E. Fam.  1, Achnantheae (Raphoneis, Cocconeis, 
Aclinnnthes) ; Pan). 2, Gomphoncmea (Roicosphenia) ; Fnm. 3, Cyinbellca 
(Amphora, Auricula (?) ) ; Pam. 4, Mnstogloiaccze (Ortlioneis, Mastogloin) ; 
Fain. 5 ,  Navicules (Naviculn, Schizonema, Berkeleya, Toxonidea, Pleuyo- 
sigma, Donlrinia) ; F,im. 6 ,  Amphiproreae (Amphiprora, Plagiotropis) ; 
Fam. 7 ,  Nitzschica (Trybbionella, Nitzscliia, Bacillaria, Homceocladia, 
Hantzschia) ; Fam. 8, Surirellea (Surirella, Campylodi~cus) ; Fum. 9, 
Synedrea (Synedra, l'l~alassiotlirix). 

Fam. 10, Fragilarieae (Cymatosira, Dinzere- 
gramma, Glyphodesmies, Plagiogramma) ; Fam. 11, Mcridiee (Asterio- 
netla) ; Fam. 12, Licmophorcs (Podoeystis, Licmophora, Clinisosphenia ; 
Fam. 13, Tabellarim (Gmmmatophnra, Rhabdonema, Xtriatella, 
Terpsinoe) ; Farn. 14, Biddulphiea: (Biddubhia, Triceratium, Dytiluni, 
Lithodesmium, Hemiautus) ; Fam. 15, EnpodiEcea (Cerataulus, Auliscus, 
Actinocyclus, Euodia) ; Fam. 16, Actinoytychea: (Actinoptychus) ; Fam. 
17, Asterolamprea: (Asterolampra, Asteromphalus) ; Fam. 18, Cosaino- 
discea? (Coscinodiscus, Cyclofelta, Eudictya, Stephanopyxis) ; Fum. 19, 
Melosirca: (Ndosira,  Podosira, Hyalodiscus, Lauderia) ; Fnm. 20, Chsto-  
cerclt: (Rhizosolenia, Clrzetoceros, Bacteriastrum). 

Schmidt's Atlas der Diat0maceenkunde.-The most recently pub- 
lished parts of this magnificent work, Hefte 27-30, with plates 105-120, 
rclate to the genera Aulacodiscus, Auliscus, Etcpodiscus, Glyphodiscus, 
Acthoptyclius, Trinaciia, Triceratium, Coscincdiscus, Ceratciulus, Kittonia, 
and Bzddulpliia. 

Bacillus muralis and  Grotto-Schizophyces.*-Dr. A. Kansgirg 
returns to this subject, and confutes the view of Tomaschelr that the 
organism known as  Bacillus muralis must be a true Schizomycete, be- 
cause i t  is altogether destitute of chlorophyll. H e  reaffirms his state- 
ment with regard to its genetic connection with Aphunotliece caldariorum, 
and adduces other instances where the presence of a blue-green pigment 
is not constant in the Cyanophycea. 

Dr. Hansgirg then enumerates the organisms fouud by him i n  dark 
caves in  the limestone mocintains of Austria and Bohemia. Among 
Cyanophycea: he finds Glceothece rupestris, Aphanothece caldaiiorum, and 
Lyngbya calcicola, each presenting a varietal form of Protococcoiclee, 
Protococcus qlomevatus, and a Pleiirococcus nearly allied to P. miniatrcs 
were found. 

11. CoacocHBoihcE~. 

Many new species are described. 

* Bot. Cenlralbl., SXXYH (1889) pp. 33-9 Cl 1111- Jocund.  l b b h ,  11. %ti. 
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,9. Schizomycetes. 

Nucleus or nucleoid-bodies of Schizomycetes.*-Prof. 11. Schottclius 
claims that he is able to shorn that by suitable illumination and in the 
stained or unstained condition there exists iii bacilli a ceiitral nuclear 
rodlet, and in cocci a central spherical nucler~s. Beyond this point 
he does not go; that is, he does not conclude that these bodies arc 
nuclei in the sensc that word is used in when speaking of the animal or 
vegctablc cell, but limits his definition, and merely desigus to express 
by it the central position of this piece of inspissated protoplasm. The 
bacterium is thus divisible into threc zones, an outer homogeneous almost 
colourless sheath, next a greyish almost homogeneous zone, and finally in 
the centre a delicate dark streak which somewhat resembles the axis- 
cylinder in the sheath of a nerve-fibre. These three zones are observable 
in the living condition, best in gelatin-drop-cultivat,ions, or in clear agar. 
The  differentiation is still clearer in the stained condition; for this 
purpose aqueous gentian-violet solution is the most suitable, the next most 
effective stain being fuclisin. l\'ith these solutions cover-glass prepara- 
tions are stained for 1/4-1/2 minute, and the bacillus is shown to be 
surrounded by an unstained homogeneous sheath. Next comes the 
stained contour of the protoplasm which is itself uncoloured ; next, and 
lying centrally, is  the dark, almost black nucleus-rod, having very oftcn 
a finely granular appearance as if composed of an aggregation of minute 
granules. These appearances are, however, only to be obtained from 
preparations of fresh viable individuals ; for wlicn the bacillus dies its 
nucleus splits up into various pieces. 

Micro-organisms of Mytilus edu1is.t - Dr. A. Lustig has been 
attracted by the poisonous etrccts of eating mussels to an examination 
of its contained micro-organisms. Hc finds well-marked differences 
between specimens living in open sea-water and those found in stagnant 
canals ; tho former contain no microbes. The others have at lcast two, 
one of which has pathogenetic effects on certain Mammals, in which it 
appears to  cause enteritis. The proof that it is this microbe which 
causes poisoning in Man can only be decided when the blood aiid vomit 
of patients have bceu examined with the view of seeing whetlicr tlic 
microbe in question is there. 

Spore-formation in Bacillus Anthracis.3-Dr. A. M. Lijwin has 
investigated the question whether anthrax loses its spores after being 
kept for some time at a high temperature. He  comes to tlic conclusiou 
that anthrax vaccine contains no spores. He proceeded by taking strong 
cultivations of anthrax obtaincd from guinea-pigs just dead (36-48 hours 
after inosulat.ion) and keeping tliem at 42°-433 C. for 14-20 days. T1ie 
nicdia were neutral bouillon and agar in test-tubes. Every day four 
test-tubes were taken out of the thermostat and examined. One bouillou 
and one agar tube mere examined microscopically, and another pair were 
kept for two hours at a temperature of 62-64' C. in order to kill tho 
bacilli. If spores were really present the cultivations would still bc 
inoculable. Cover-glass preparations were then made and stained 
by the Ehrlich-Hoch method. The supposed spores were red (fuchsin), 

* Centralbl. f. Bakteriol. u. Parasitenk., iv. (1888) pp. 705-9. Cf. this Jouru;tl, 
1887, p. 1007. t Arch. Ital. Uiol., s. (188s) 11p. 3!):3-400. 

1 \Vratach. 1S87, pp. 70:; an11 i:;B Cf. Zcitscllr. f .  \\-ibh. Jlikr , v. ( 1 ~ ~ s )  
pp. 39%-9. 
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the bacilli blue (methylen-blue). It was found that the nitric acid 
must not be stronger than 1 : 10 or 1 : 15, as the methylen-blue had the 
power of expelling the fuchsin. All the same, bacilli with true spores 
were stained. From these two series of experiments it was shown that 
the hollow spaces were never stained, while the true spores in the central 
series were stained red on a blue ground. On the other hand the weakened 
cultures which had been exposed to the temperature of 62"-64" and 
contained spore-like spaces (microspores) were quite dead, and did not 
germinate on phtCS. I n  order to meet the objection that. the bacilli 
might have accidentally lost their capability of forming spores, the 
author inoculated from the originals on gelatin and agar. In a few days 
active spore-formation took place at the temperature of the room. 

Bacteria of the Tubercles of Papilionacese.*-The tubercles in the 
root of the Leguminosse were first noticed two hundred years ago by 
Malpighi, who described them as galls. In the last twenty years these 
formations have been much discussed and various explanations offered 
as to their origin. Quite lately Prof. M. Ward showed that if Vicia 
Faba were grown in sterilized media these tubercles did not appear, 
and that they were probably caused by a fungus. This fungus was 
supposed by Prof. Ward to be one of the Ustilaginee. 

Herr M. W. Beyerinck has now gone a step farther and lays i t  down 
that a bacterium, Bacillus radicicola, is the cause of the tubercles ; so that 
we are still very much where we were two hundred years ago. 

Now the contents of the tubercles had from their appearance becn 
described in 1885 as '' bacteroids" by Brunchorst,t who conceived that 
they were autonomous formations of the vegetable protoplasm. The idea 
of the author (Beyerinck) is that these bacteroids, the existence of which 
is not disputed, originate from or are produced by immigration of the 
B. radicicola into the roots. To put it into other words, the bacteroids 
are metamorphosed bacteria which have lost the power of development, 
and now are virtually albumen corpuscles, though between the two con- 
ditions there exist many intermediate stages. Hence the tubercles are 
caused by the infection of the B. radicicola, and this is proved by the 
fact that they are not produced when the plants are cultivated in sterilized 
media. The bacillus forms in decoction of bean-stalks and gelatin 
largish colonies, of irregular size, whitish in colour, and hemispherical 
in shape. The colonies appear to consist of rods 4 p long and 1 p thick, 
and of small motile elements 0.9 p long and 0.18 p thick. These 
small elements are flagellated, and their motility depends on the 
presence of oxygen. Smaller colonies also are produced, and in these 
there seems to be a regular series of transition forms between the typical 
rodlet and the bacteroids. 

The 
author gives numerous varieties of his bacillus, and divides the varieties 
into two groups with somewhat different characteristics. 

Natural mode of infection of Vibrio Metschnikovi.$-The disease of 
fowls, gastroenteritis cholerica, discovered by M. N. Gamaleia to be 
caused by Vibrio Metschnikovi, agrees in many clinical and pathological 
aspccts with the cholera of man-temperature, diarrhoea, cramp, acute 

* Bot. Ztg., xlvi. (1888) pp. 725-35, 741 50, 757-71, 781-00, 797-802 (1 pl.). 
C'f. this Journal, 1887, p. 788. 

3 Ann. Instit. Pastcur, 1858, p. 552. 

B. radicicola failed to produce either diastase or invertin. 

t Cf. this Jourwal, 1886, p. 271. 
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inflammation of the intestine with copious shedding of epithelium, small 
spleen, &c. Hence the mode of infection by V. Metschnikovi becouies 
interesting, as throwing light on tho infection of cholera asiatica. With 
rcgard to the latter, one of the chief objections to the cholera-vibrio 
of Koch is that gastric juice soon and completely destroys it. Hence the 
retiology of Asiatic cholera is far from being explained by the discovery 
of the comma bacillus. 

With regard to this new cholera of fowls, i t  is found that it is not 
contagious, and that intramuscular and subcutaneous injections are 
quite useless to infect adult fowls. Hence this cannot be the natural 
mode of infection, nor was there any marked result from feeding the 
animals with infected food. 

As the mortality from this disease amounts to 10 per cent., a more 
effective method was evidently required. This was found in lung 
infection ; for when fowls and rabbits mere infected bay injectiug them 
in thc trachcn or the lungs, they rapidly succumbed. The author is led 
to conclude that it is probable that the natural mode of infection is 
through thc air-passages. 
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MICROSCOPY. 
a. Instruments, Accessories, &c.* 

(1) Stands. 

Dick and Swift's Patent Petrological licroscope.t-Mr. A. Dick 
describes this Microscope (fig. 57) as follows :- 

6' Many years ago I requested Mr. Swift to make for me a first-rate 
Binocular Petrological Microscope. The centering of the stage by 
screws was, I suppose, as good as it could be made. I found it unsatis- 
factory when using high powers on small crystals. A centering nose- 
piece answered no better. Only by the simultaneous rotation of the 
polarizer and analyser by hand, little by little, could I keep the inter- 
ference figures of small crystals in the field of view, or feel certain that 
the figures had not left it  during rotation owing to the eccentricity of 
the centering. By small crystals I mean crystals under 1/1000 in. in 
diameter, aud of such thickness ns one finds them at the edges of petro- 
logical sections. Results obtained thereby were only slowly got, and 
nlways with some uncertainty. I tried the Nachet Microscope, but 
found it a cumbrous instrument. Latterly, I connected the polarizcr 
and eyc-piece analyser by a jointed rod, and got thcrcby excellent 
rcbults, whilst I could still retain binocular vision for all but certain 
obscr va t i ons. 

I su,ggested to Mr. Swift that he should manufacture a more perfect 
Students Microscope than any now obtainahle ; one which would suit 
alike the mineralogical, petrological, botanical, or medical student. 
Having agreed upon the design of the instrument, I left to Nr. Swift 
the carrying out of the details, which he did in an ingenious manner 
and with excellent workmanship. When the Microscope was finished 
I went over it carefully, and handed i t  to several friends interested in 
such matters for suggestions, all of which have been carried out. You 
gee tho result in  a small Microscope where there is little lumber and 
niuch capability of good work. I t s  interest to  the Mineralogical Socicty 
lies in its adaptation to the study of the optical properties of minerals 
generally, and particularly to that of the thin plates of minerals seen in 
ordinary sections of rocks prepared for microscopical examination. For 
this purpose the analyser and polarizer are connected together by tootliccl 
wheels. They can thus be turned together in any position relatively to 
one another-crossed, parallel, or inclined-each nicol being so fitted 
that i t  can be sot in any position. The wheels can be clamped in any 
position. The tubc of the l\licroscope is of the ordinary construction. 
Within the lower part of it is a sliding tube which carries a sliding 
plate. I n  the plate are three circular openings, of wliicli the central one 
is always open. I n  one of the other openings is fitted a Blein's plate ; 
in the other R lens. The lens can be easily removed and auother of 
different focus put in its place, according to the purpose for which it is 
to be used. 

The lens of shorter focus brings inteiference figures into the eyc- 
piece, where the dispersion may be studied, arid also where the apparent 
angle in air of a biaxial crystal may be approximately measured, if the 

* ThirJ subdivision contains (1) Stands, (2) Eye-picces and Ot+ctives; (3) Illu- 
mirutting and othu Apparatus ; (4) Photomicrobpqhy ; (5) Microscopical Optics 
and Manipulation : ( 6 )  nliscellstieoii~. 

t nlinc1dogical R3agazitic, yiii. (1889) pp. IGO-3. 
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section is large enough to fill, or ncarly fill, the field. For tliis and 
other purposes, a micrometer can be pushed into the eye-piece. In the 
instrument now described, with a B eye-piece, 50" of the scale between 

FIG. 57. 

the optic axeB are equal to an apparent angle in air of 6 9 g  for mnscovite. 
Exact measurements must, of course, be made by moans of a stage 
goniometer. 



434 BUMXARY OF CURRENT RESEAROBES RELATING TO 

The lens of longer focus is intended for usc without the eye-piccc, 
to enable the observer to see the interference figures (generally only the 
axial shadows being visible) by looking down the tube, when a 1/10 or 
1/12 in. objective is used on very small crystals, in convergent light, 
botmeen crossed nicols. 

There is a weaker lens for the same purpose fitting into the top of 
the tube, which can be used with a 1/4 or 1 / 6  in. ohjective by those who, 
likc myself, cannot see the figures without some aid. 

The eye-piece, when in use, turns with the polarizing apparatus. 
It contains the usual cross wires, and has an adjustment to enable an 
observer to focus the wires or the micrometer alluded to above. A 
quarter-undulation plate of mica or a wedge of mica or quartz can Go 
pushed through the ere-piece at 45” to the direction of the cross wires. 

When the eye-piece is not in use its place can be taken by a fitting 
which carries the analyser and the wcakest lens alluded to above. Thc 
condenser of the instrument consists of a leiis screwed upon the top of 
tho polarizcr, which slidcs up and down. Tho lens is suitable for d l  
objcctives up to the 1 j2  in. For higher powers and intcrfcrcnco figurcs 
a small hemispherical lens is fitted into the stage and can bc pushed into 
the axis of the instrument when requircd. The upper surfacc grazes thc 
lower side of the glass slip carrying the object. The focus in,^ is tlonc 
by raising or lowering the polarizer carrying the aforesaid lens. This 
arrangement is found to work admirably. 

Thc rotation of the eye-piece and polarizing apparatus is mcnsured 
on a circle graduated to degrees, but by using a pocket-lcns a good 
reading to half a degree can be obtained, and a fair reading to a quarter 
of a dogree, nearer than which extinctions or angies cannot be measured, 
even under the most favourable circumstances. 

When the indicator is at zero on the graduated circle the cross 
wires are upright and horizontal as the observer looks into the instru- 
ment. If  the polarizer is in its catch any suitable crystal with straight 
extinction wil l  be a t  the maximum darkness when parallel to either 
cross wiro. If  Elein’s plate be now pushed into the tube of the Micro- 
scope, and the analyser turned in its fitting till the crystal and the field 
are of one uniform warm blue tint, it  will be found that the nicols are 
accurately parallel. The nicols can then be turnad parallel to one 
another by the toothed wheels. This is almost the only use I have found 
for the Klein’s plate. I wished to  put it aside altogether from a strident's 
instrument, but Mr. Swift  informed me that a hlicroscope, to be used even 
occasionally for petrological investigations, cannot be sold without such 
a fitting, buyers requiring it though they do not appear to make any use 
of it. It must be regarded as part of the little lumber which it seems 
this instrument must possess. 

If the mineral with straight extinction is not lying parallel to either 
cross wire, it will be found that when the wheels are turned the crystal 
will be extinguished when either of the wires becomes parallel with it. 
If the mineral has an oblique extinction a reading of the circle must be 
made when one or other wire is parallel to one of the edges or lines of 
the crystal, and another reading after continuing the rotation till the 
maximum extinction is attained. The rotation is then continued through 
45O, and a mica- or quartz-wedge pushed through the slot in the eye- 
piece to ascertain the direction of the major or minor axis of elasticity 
and its inclination to the edge or line if desired. 
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I t  is with tho use of convergent light for intcrferencc figurcs that 
the accuracy and simplicity of this instrument become apparent. No 
centering being required, it is evident that an interference figure once 
seen wil l  remain in the centre of the field during the entire rotation. 
I f  it passes out of view i t  is on account of the nature of the figure. 
Even in the case of the smallest crystals, no doubt is ever left in  the 
mind of the observer whether the figure may not have disappearctl 
owing to imperfect centering. 

The one contains 
large and well-defined crystals of augite, olivine, and felspar, from the 
Lion Haunch, near Edinburgh. It will be seen that by pushing any 
crystal towards the centre of the field till the anglc to be measured 
touches the intersection of the cross wire, a reading of the angle is  
obtained. Pushing tlie crystal into the centre of the fiold, and cxaniin- 
iug it by convergent light under a high power, it is easy to ascertain tlic 
direction of the line joining its optic axes if they con bc sccu in tlic 
section. This is noted, and one of the cross mires brouglit parallel to 
it. A reading of the circle is then made, and the rotation continued 
through 45". The high power is then replaced by a lower power, and 
the strongly converging upper lens of the condenser is pushed out so 
that the mineral may be examined in less strongly convergent light for 
tho purpose of ascertaining in what direction compensation is obtained 
when the mica or quartz wedge is thrust through the eye-piece parallcl 
or a t  right angles to tho optic axial plane, iiiclincd 45" to  the 
planes of the crossed nicols. By thus studying tho cmerg('ncc of a 
biscctrix it is seen whether it is positive or negative. Thc otlier section 
consists of a Scotch hornblende-schist. The greater part of the section 
consists of water-clear granules of quartz and felspar, containing 
amongst the mosaic a number of well-defined crystals of rutile, and an 
immense number of less well-defined crystals of some mineral showing 
very dark borders, due to the fwt  that its refractive indcx is much 
liigher or much lower than that of the mosaic. All the grains, cxccpt 
the hornblende and some parts of the mosaic, are under the 1/1000 of 
an inch, piled upon one another, for the section is a rather thick one 
except at the edges. I n  this section are two small grains, one of which 
shows the emergence of one optic axis of a felspar, whilst the other 
shows the cross of quartz cut nearly perpendicular to its principl axis. 
Close to it lies one of the still smaller grains of the more or less highly 
refractive crystal. I t  lies flat, gives straight extinction, and shows the 
nearly perpendicular emergence of an optic axis. I think the mineral 
is  epidote, but draw attention to it merely to show the ease with which 
interference figures can be studied. TO a petrologist accustomed to a 
rotating stage and fixed cross wires, a familiar section looks strange 
when first looked at on a fixed stage with movable cross wires, but after 
a few hours' work with the instrument, the feeling of strangeness passes, 
and that of the solid advantage of a perfect centering alone remains. 

There is one fact which I should allude to in connection with the 
small interference figures seen on looking down the tube of the Micro- 
scope. It is, that the spot of light at the back of the objective in which 
tho figures are seen rotates slightly when the wheels are turned. This 
is due to its being seen by the extraordinary ray. It may be regarded 
as a blemish, but is of no practical importance. 

Beneath the stage is a universal fitting, whereby any substage 

I have placed on the table two typical sections. 
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arrangement mny be applied for special studies. I n  this paper I have 
confined my description to those concerned in the application of the 
Microscope to mineralogy and petrology.” 

Konkoly’s Microscope for observing the Lines in Photographed 
Spectra.*-Fig. 58 represents the apparatus devised by Dr. N. v. Konkoly 
on the type of Hilger’s instrument for the ssme purpose. 

A A  is a nickeled cast-iron base on which are mounted the t w o  
perforated supports B B ; these are united by the two frames T and S, 
of which the former serves as object-stage, while the latter carries the 
Microscope M. The frame S carries the slide C between swallow-tail 

Fro. 5s. 

guides, and upon C the Microscope is fixed by three tension- and three 
pressure-screws. s is the steel screw which moves the Microscope, and 
the nut which propels i t  is the nave of the drum T’, which is turned by 
the milled head g. The screw terminates in a sphere which is inclosed 
in a socket upon the slide C ;  the screw is prevented from turning in 
the socket by a pin, which does not, however, fit into a hole as is usually 
the case, but into a dightly elongated slit, so that the screw, with R 

* C’entml-Ztg. f. Opt. 11. Mtch.. I i i i .  (1887) pp 211 -2 (1 fig.) + Sct this Joiirnnl, lb87. 11. $61, 
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little play, is able to follow the inequalitics of thc coarser parts of the 
apparatus (e. g. the guides S). Backlash is prevented by a spiral spring 
which is partly inclosed in the box 1 ;  this spring is made of greater 
length than usual, so that within the limits of its action there shall be 
no appreciable variation in the resistance ; the author considers that the 
large resistance exerted a t  the beginning of its action by the spring ns 
usually made causes great wear and tear of the micrometer-screw and its 
bearings, while at the end the resistance is so weak that the drum tends 
to leave its abutment. I n  this instrument the drum is a fixture upon 
the frame S. The drum is divided into 100 parts; the divisions are 
read by the lens Z', and whole turns arc registered upon R millimeter 
scale, which is read by the lens 1. 

The stage T carries a frame which is moved between swallow-tail 
guides by a fourfold screw of steep pitch (not shown in the figure) in a 
direction perpcndicular to that of the slide C. Upon this frame the 
negative is  placed, and is held by two clips. p is a special stage dc- 
signed to carry the smaller sized negatives of siderospectrogrsphs. By 
means of the sliding stage different spectra, which have been photo- 
graphed upon the same plate, can be brought under the M'icroscopc in 
succession ; the negatives are illuminated from below by an adjustable 
mirror. 

Konkoly's Microscope for Reading the Knorre-Fuess Declino- 
graph.*-Dr. N. v. Konkoly describes this as follows:-Scrcmd to a 

F I ~ .  59. 

mihogany basc A is a massive brass disc D, on which is tho column B ; 
the latter consists of a tube 3 mm. in thickness, in which a rod is frce to 

* Ccntrnl-Ztg. f. Opt. u Mtcli, viii. (18S7) pp. 217 8 ( I  fi:.). 
1889. 'L 11 
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turn, and is clamped after adjustment by means of six screws. On this 
rod is the guide of the sliding piece C, which carries on its left-hand 
side the Microscope M, having cross-wires in its eye piece. The slider 
C nnd Microscope 31 are moved by a micrometer screw with drum T, 
nhich is divided into 100 parts. The drum is turned by n milled bead, 
into which the ivory handle K is fitted for rapid movcruent. At n is tr 
wale on 0, which serves to read the whole turns of the drum. Under 
the Microscope is the carrier for the strip of paper. With ICnorre’s 
system the declination differences are reeordcd upon a papcr ribbon, 
siuiilar to that of the Morse telegraph, by metins of a necdle which 
moves with the micrometer, the zero point being marked by a fixed 
nueille. The carrier consists of a brass plate baving a groove wbich is 
of exactly the same breadth as the ribbon, and about 1.5 mm. dccp, this 
depth corresponding to the thickness of the glass plate e which rests in 
the groove. This plate carries two brass plates, one of whicli is visibIe 
at f, and cach of tlicsc has at one end a hoie which fits over a pin in the 
carricr. The glass plate presses thc ribbon to thc bottom of the groovc, 
so that the distance betwecn it and the Nicroscope is alnays the same ; 
tlie brass plates carry two knobs by whicli the glass plate is lifted. 
The ribbon passes between two rollers, the upper of which W is pressed 
by two springs against the lower, which is turned by the spindle n and 
milled head b. S is a mirror attached to a univcrsaljoint at the head 
of the column 8, which serves to illuminate tlie ribbon. L is the reading 
lens held by the rod d, which can be turned in its sockct on D by inems 
of the handle c, and provided with two stops which bring it into position 
Lither over the scale n or  the drum T. 

Leitz’s NO. 1 Stand.-This is essentially a rcproduction of the Zciss 
forin. Herr Leitz, however, was one of the first of tlic Continental 
makers to supply a rack movement and eentering screws to the Abbe 
condenser. 

Adams’s large Projection and Compound Microscope.-Plate IX. 
shows a Microscope of unusual design, bearing the inscription Adains, 
inventor, London,” tjhich appears to have been intended to bc used (1)  
as an ordinary compound Microscope, aiid (2) as a projection Micro- 
scope. 

Thc body-tube is about 7 in. diaincter and 24 in ,  in Icngtli, and is 
supported on an arc-piece toothed on tho eclgc, in which engages an 
cmdless-screw for inclining thc instrumcct more or less in tile vertical 
plauc. 

The focal adjustment is eflectd by an extcrnal ficreiv and rod acting 
on thc stage-support, after the manner of the nsunl focnsing movement 
:ippl:cd to reflecting telcacopcs of the Grcgorian o r  Cnsscgraininn form. 

For viewing iniagcs on R screen the eye-piecc n a s  removed ancl a 
dihc of ground-glass was inserttd in n slot in thc bocly-tube, alld \vhen 
mole ot tlic object itas required to  be seen in one view it is presumed 
r,hat tlie ground-glass \\as removed from tbe slot and tlle iarge double- 
lcns, hhoun on the box, was applied at the eye-piece cnd and the image 
projected through it upon a disc of ground-glass fittircg on thc end of 
the cylindrical niount of the double-lcns. 

Tlic stage figured upon the instrument \%as for viewing opaque 
objwts ; the condenser in front collcctcd the light upon tllc mirror, 
H hidl was iiicliued snit:dAy to refltct the raj s npon tlie object. 

The base and pillar are of wood. 
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Fro. 60. 
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Two additional stages were employed for large or small  trnnspnreiit 
objects, various condensers being applied beneath. Fifteen simple-lens 
object-glasses formcd the optical bsttcry. 

Charles I. Microscope.-At the recent Stuart Exhibition a Micro- 
scope exhibited was tlius described in  the catalogue :-“ 389. Microscope, 
covered with gilt leather, whicli belonged to Cliarles I. Lent  by 11011. 
A. Holland Elibbert.” 

By the courtesy of the owner wc secarecl a photograph of tlic Miern- 
scope, whence our fig. G1 is ciigravcd. The owner informs 11s that t!ic 

instrument desccnded to him “ from a11 ancestor, Francis Rogers, f u r  
some time Keeper of the Wardrobe to Charles I,” 

As Charles I. died in 1647, the Microscopc should represent a type 
of extremely early aonstruction. I n  our opinion, however, though we 
have no difficulty in considering the instrument to date from the latter 
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part of the seventeenth century, the type of construction is too modern 
for the pedigree assigned to it by the owner. 

Tbc construction of the eye-pitce is peculiar : the field-lens is fixed 
on the top of the body-tube, and the cye-lens is in the outer tube sliding 
over thc body-tube, SO that the distance between the eye-lens and the 
field-lens can be varied. 

Wc may remark that the first application of a field-lens to the eye- 
piccc of n 3Zicroscope tbst we hnvc liitlicrto found recorded is in 

Monconys’ ‘Voyages’ (Lyon, 1665, 4to), where the editor (M. do 
Monconys’ son) mentions that the first Microscope of this kind was 
devised by M. de Monconys about ten yoars previously, and was made at 
hiigsburg. 
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Hooke Eppears to have first suggested the use of a very large field- 
lens, as described in his ‘ Micrographia ’ in 1665. 

The system of eye-piece shown in the so-called Charles I. Micro- 
scope was (we believe) devised by Homberg, the well-known member of 
the AeadCnaie des Sciences, and the instrument was first figured in an 
Italian work (which we have repeatedly cited in this Journal) entitled 
‘ Nvovi inventioni di tvbi ottici,‘ a communication to the Accademiu 
Fisico-matematica, of Rome, in 1686, by Ciampini, the then editor of the 
Giornale de’ Letterati. [We note in passing that Ciampini‘s authorship 
of the work in question is alluded to by Langenmantel in the Miscell. 
curiom, 2nd Decade, 7th  ye:^, 1689, p. 444, and also in Bonanni’s 
‘ Micrographia curiosa’ (liome, 1691, 4to), p. 15.1 

Prom the similarity to the figure of Homlerg’s Microscoie, an 
instrument in the collection of 31. A. Nachet has been identihed, in 
which the peculiar construction of eye-piece aboye noted obtains. Tlie 
identification of a number of other Microscopes of similar construction 
follows as a matter of reasonable prolability, and we have thought the 
preseut a favourable occasion to notice a few of them (from Mr. Crisp’s 
Collection). 

Fig. 62 shows a “ Honil erg ” Microscope acquired in Groningen, 
Holland, which differs from the “Charles 1.” instrument (1) in being 
covered with gilt parchment instead of leather, (2) in having a “ cet- 
nut ” or clamping screw-ring to correct the tendency of the body-tube to 
shake in the thin screw-socket in which the focusing screw acts. 

Fig. 63 shows a similar Microscope, formerly belonging to George IIL, 
but with a (probably) modern base-support, in which a mirror was fixed. 

Fig. 64 shows a ‘‘ Homberg ” Microscope, formerly belonging to 
Tope Benedict XIV., having a small disc object-stage with a slight 
range of motion in the opening of the base, with a clamp-screw beneath. 
This instrument shows that the viewing of opaque objects was princi- 
pally intended. 

“DUC de Chaulnes’” Microscope.-We gave on p. 118 a figure of 
one of these instruments, which we examined in the Huseo d i  Fisica, 
Florence, the specialty of which was evidently the verification of micro- 
metric measurements. 

We here give a figure of a Microscope (fig. 65) we obtained in  
Naples, which is remarkable (1) for its ornate character, and (2) for its 
general resemblance to the Uuc de Chaulnes’ Microscope, though thc 
aim of the construction probably differed considerably. 

I t  bears the inscription, ‘‘D. Joannes de Guevave F. 1753,” at 
which date even the best Microscopes were seldom provided with any 
form of mechanical stage. This instrument, however, has object-carricrs, 
consisting of two short pillara travelling laterally, actuated by scieu s 
in grooves right and left of the stage; the upper ends of the pillars are 
pierced to allow the slide to be adjusted and clamped. The  bt dy-tube 
pivots laterally, so that, in combination with the stage movements, every 
portion of the object can be viewed successively. The mirror is also 
iiiounted on a short pillar moving forward or backward in a groove 
actuated by a screw in front. 

In the general construction, stability seems to have been a very 
secondary consideration, whilst the ornamentation was elaborated with 
special attention. The botly-tube is of tortoise-shell and ivory, and the 
sliapcd box Lasc is of inlaid wood. 
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The peculiarity of the stage having fuur scroll supports, u s  in the 
Duc de Chaulnes’ instrument, suggests the influence of‘ one design upon 

P I C .  G.5, 

the other, and we have therefoie veutured to classify the Microscope 
under this heading. 
3% U L L E  R, K.-Die Verwendbsrkeit des His’schen Embryographen. (The utility of 

Nuturwiss. TVoVuchensclir., 11. (1888) No. 22. the H i s  Embryograph.) 

(3) Illuminating and other Apparatus. 
Rogers’ Eye-piece Micrometer.*-Dr. R. H. Ward describes a form 

* ‘ Remarks at tlie Microscopical Scctioii of the Troy Scieritific Association,’ 1889, 

of eye-piece micrometer devised by Prof. W. E. Rogers. 

Fcbruary 4th. 
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'' Thc wholc scale (fig. 66) is dividcd to 1/1OOths in., leaving thc 
field ncarly unobstructed and frce from the confusion effect of crowded 
lincs ; and these wide divisions may be used (taking advantagc of the 
iniddlc lincs in the subdivided spaces as a means of reading halves) 

P I G .  66. 

1 0 9  8 7 6 

with low powers where closc work is not requircd. But cvcry fifth 
space is subdivided into ten, or 1/1OOOths in., and by using thcsc 
divisions for decimals, or thesc for unit,s and the broad spaces for tens, 
onc may gain thc precision of the finer scale with almost thc facility 
of the coarser. With a 1/10 in. objective the coarse spaces may be 
made, with a moderatc usc of thc draw-tube, to cover 1/10000 in., and 
to rcad, with the assistance of one of the fine ban& for tenths, 
1/100000 in.  A slight changc of tube-length will give with equal 
facility a reading by 1/4ths of a micron (p), or cven 1/5 p for easier 
rclatious to decimal notation. 

Thus an average human blood-disc may reach from tho line 
iiiarlrccl 2 in the cut to about thc 9th linc in the finc band a, giving two 
tons and nine units (29) by direct rcading i n  1/100000 in. Likewise 
a disc of dog's blood may reach from line 2 to the 7th linc of a, of beef's 
blood from 2 to the 3rd line of a ; or of sheep's blood from 1 to the 9th 
of a ; rcading respectively 27, 23, and 19 one-hundred-thousandth of an 
inch. Thus it would be easy to distinguish between all these except the 
first two, and possiblc in that case, if we were certainas to the true 
averages, and sure, which is more than doubtful, that the averages 
themselves may not vary enough to obliterate the narrov margin 
bctween them. 

Any one who can subdivide the smallest spaces to  tenths, with the 
eye, can of course read in millionths of an inch, or in fortieths p ; but 
few persons are likely to go, at any advantage, beyond the record of 
thc fincst lincs. Those appcar widc enough apart to estimate in fourths 
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or fifths. But this becoiues difficult if not futile on accmnt of diffrac- 
tion, imperfect definition, inequality in the illumination of the scale and 
of the object, parallax from tremor in both apparatus and observer, and 
error in making optical contact between the margin of the object and 
the line from which measurement is to begin ; elements which bring a 
large personal equation into the case, as they vary greatly according to 
the capacity of individual workers and the quality of their outfit. 

The above ifi intended tn show what can be done by n skilful 
person with good but commonplace apparatus. Thc ruling m g  cost 
perhaps a couple of dollars, and a high-power ocular to carry it, about 
twice as niuch. The objective required for the work is not of unusual 
power or quality ; and any small, plain Microscope of fair quality nud 
good fine-adjustment, can be employed, R lengthening tube being 
improvised if there be no draw-tube. A screw-movement to adjust 
the lines in the ocular to the image of the object, or eke n mechanical 
stage for adjusting the object to them, will be of great afisistaucc ; but 
as the latter, of efficient character and applicable to the most unpre- 
tending stands, can now be made for 18 dollars, it is not IL very un- 
reasonable luxury.” 

@lass veraus Metal Micrometers.*-Prof. M. D. Ewe11 writes :- 
6‘ I think most persons who use stage micrometers in the ordinary way, 
prefer to have them covered, on account of therc being less danger of 
injury and their always being ready for use. When my cxpcriencc was 
less than it is now, I remember attempting to clean a really excellent 
micrometer by Prof. Rogers, 1 cm. long, ruled the whole length to 
0.001 mm. I found out that it was uncovered after I had scoured thc 
lines vigorously. I t  was then clean, but that was its only remaining 
recommendat ion. 

Prof. Rogers has experiniented much to avoid the sweating that 
so often obscures the lines when the cover-glass is secured in place by 
any kind of cement. The most successful method, I think, has been to 
rule the scale on a cover-glass and mount it with the lines downward, 
upon a thick ring perforated, so as to allow a free circulation of air. 
This, again, has its peculiar disadvantages, as I have learned after the 
point of my objective (a 1/25 Spencer) had gone through the cover. 
The lesson was more impressive after I had paid Mr. Spencer’s bill for 
re-centering thc front lens. Micrometers so mounted arc very fragile, 
unless the cover-glass is too thick for ordinary use. In a later commu- 
nication I shall describe a device of my own to prevent the sweating 
above alluded to. 

Another disadvantage of micrometers ruled on glass is the fact that 
there is always more or less uncertainty as to their staying qualities for 
some time after they have been ruled. This, so far as I have observed, 
is peculiar to all lines ruled on glass; for I have observed them not 
only in scales ruled by myself, but on those by Prof. Rogers and Mr. 
Fasoldt. I do not say that this is universal , but i t  happens often enough 
to make the possessor sad. The makers are not be blamed for this ; for 
i t  seems due to an infirmity of the material. The only remedy is to let 
ficsles on glass season for an indefinite time, like thermometers, before 
issuing them. 

My own judgment is that the very best scales are ruled upon metal. 

* Tlie Microscope, ix. (1889) pp. 13-5, 
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Thcsc can be depended upon. I have never seen one deteriorate by 
simple lapso of time. But these have their disadvantages. They cannot 
be used with trausmittecl light, as can scales ruled on glass. Still this 
difficulty is  not insurmountable. I use up to 400 diameters the opaque 
illuminating objectives made by Bmsch and Lomb, n hich give excellent 
results. With higher powers, up  to 1/18, I have used with satisfaction 
Prof. Smith’s vertical illuminator, with a bull’s-eye condenser to concen- 
trate tlic light. With a very high power, a 1/18 Zeiss’, dram-tube 
drawn out full length, amplifier and high ejc-piecing, I have never yet, 
on my staiidard centimeter on speculum metal by Prof. Rogers, been 
able to see anything but clear sharp edgcs to  the lines, saving now and 
then a little pit in tlie metal. Of course, I understand that no practical 
use can bc made of so high a power. I refer to its use simply to show 
the character of the lines. Ally one who has used a glass micrometer 
with acr?y high po\ncrs will ngrce with me in  saying that in  this respect 
they nrcf vastly inferior to thosc on speculum metal. 

I n  order not to change the tube-leugth, when measuring niisccl- 
laiicous objects, such as blood-corpuscles, kc., I had Mr. B ~ l l ~ ~ c h  niake 
ior 111~ ail adnptcr or nose piccc of the same length as my Smith’s illumi- 
iiator, also iiiaclc by him, which I screw 011 to the front of the tube, in  
p1:iue of tlie illuminator, when I dcsirc to nicasiirc transparcut objects. 
‘Vhis sort of combination is, in  my judgment, the vcry best that can 
be used. Metal micrometers have tlic disadvantage, however, of costing 
1K101’C thtin scales on glass; for such a scale should bc rulcd on a 
carefully prepared surface, ahich of coursc adds to the expcnsc. 

Now as to covering niicrometers, in consideration of tlie disadvan- 
tiLges incident to covered scales, I would recommend the use of a scale 
uncovered. If desired for use with a homogeneous-immersion objective, 
i t  can be used with a large temporary cover, which can be held down 
with a mere dot of mucilage or water, not enough to reach the lines. 
It should not be rubbed, but may be kept sufficiently d e a n  with a 
camel’s hair pencil. I say suficientty clean, of malice prepense ; I now 
ihink that no one but an amateur with very little experience, will be 
annoyed by a little dust on a standard when used with a dry objective. 
If i t  becomes too thick, i t  can be removed with a camel’s hair pencil. 
If used with an immersion objective, of course the top of the temporary 
cover should be clean. I find a little dust a real convenience, as facili- 
fating the finding and focusing of the lines. A really fastidious person 
bhoulJ use ‘ 6  Centimeter A ” for a time. I t s  surface, thc last time I saw 
it, was in  places seamed and furrowed, like the track of a glacier. But  
cnough of it is perfect for any sort of use, and its lines cannot well be 
excelled. I t s  correction for total length is very small, and its second 
nm. has pi actically no error. 

Of course a micrometer in  its ultimate subdivisions, such as arc 
llsually used i n  determining the value to be assigned to one division of 
the eye-piecc micrometer, should have an error so small as  to be practi- 
cally insensible, or its error should be well determined. I have never 
yet seen, nor do I ever expect to see, a scale in every part absolutely frec 
from error. I undertake to say that such a scale cannot be made by any 
living man, but the absolute and relative errors of a scale can be deter- 
mined within very narrow limits, and a scale can be made, the errors of 
whose ultimate subdivisions are practically insensible. Such a micro- 
lileter is practically perfcct. In a future communication, ~ h ~ i d i l  tho 
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sxbject be thought of sufficient importance and interest, I will describc 
the process by which any good observer, who is the owner of a filar 
micrometcr, and who knows the correction for total length of his niicro- 
mcter, and last but not least, who has sufficicnt patience, cau determinc 
the errors of any subdivisions small enough to bc brought within the 
field of his Microscope.” 

Nicrometer Measurements.*-Dr. M. D. Ervell, referring to his 
advocacy of the use of metal micrometers uncovered, recommeuds that if  
such a temporary cover should be used, it should always be used under 
precisely the same conditions, and the observer should be quite sure that 
both faces of such cover are parallel, otherwise the influence of refrac- 
tion, the cover acting as a prism at some piwt of its surface, might 
introducc crrors of unknown magnitude. F u r  this reason, on furtlier 
reflection, he thinks it better to hnvc a permanent cover on micrometers 
intended for use with high power objectives, and to have the corrections 
of such micrometer determined with such cover in situ. 

This lcads him to notice a table of measuremeuts published by 
Mr. C. Faso1dt.t intended to invalidate the result 6f thc investigation 
of Centimctre Scaie “ A ” of the Americon Society of Microscopists, 
and its so-called copies, by the different observers who have investigated 
them. As to this Dr. Ewe11 says :---‘‘ Mr. Fasoldt does not in his pub- 
lished paper givc sufficient data to cnable oiie intelligently to criticize or 
judge of the accuracy of his work ; but there is one element of unccr- 
tainty about it that ~ e e m s  quite patent, viz. tliat it  does not appcar that 
the glass disc upon which the lines were ruled had either surface plane, 
or that the two surfaces of the disc were parallel. If  nothing else 
appeared, to my mind the fact that the space was measured with different 
sorts of illuminatioh, and with th.: lines first downward and then 
upward, thus introducing unknown errors due to the causcs above 
specified, would deprive the results of any value they might othcrwisc 
possess. There is no means of intercomparison and of eliminating 
these unknown errors. 

I cannot ascertain, however, from the paper, with what standard thc 
4/10 in. was compared, or exact,ly how it was compared. If, as I 
suppose, it was compared with the screw of a screw stage-micrometer, 
which was assumcd to be a constant, I must beg to dissent from any 
conclusion thus obtained. I find it necessary, in ruling standards of any 
considerable length, to as8iime a value for the screw, rule a trial scale, 
and by actual comparison with some authentic standard deduce therefrom 
a scrios of corrections before ruling the final scale. If great accuracy 
is desired, it  may be necessary to repeat this several times before ruling 
the final scale; and this is the case notwithstanding thc errors of the 
screw have previously been carefully investigated. I would never trust 
:uly screw or train of whcels as a final standard of reference for more 
tllati about one-half the field of the Microscope, much less for so long a 
spacc a6 4/10 in.” 

Klaatschs Radial Micrometer.$-The radial micrometer of Dr. H. 
Klaatsch consists of an eye-piece micrometer-disc, not only subdivided 
along t,hc usual straight line, but traversed by two diameter lines cutting 
t::tch other at right anglcs, and both of which are subdivided. I n  two 

( 3 2  4 .  
* ‘r111. lIicrobcnpc, is. (188!)),pp. 74-6 .  
t St:e this Jowlid, 1888, 1’. h14. h a t .  Anzuig., ii. (1887) 
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out of the four radii thus produced the divisions are interrupted for a 
distance of 10 division lines from the centre, The image is thereby 
rendered clearer in the centre. Besides these divided radii there arc 
four undivided ones, each of which bisects a quadrant. Onc octant also 
is subdivided by radii into lo", 15O, and 20". To this division of the 
micrometer-plate corresponds a lithographic chart, which is used in the 
prcparation of the drawing to be made. While the spparatus c n a b h  
an object to be measurcd in various directions, by the aid of the papcr 

FIG. G7 

chart it a l l ~ ~ s  the sketch of an accuratc drawing to bc made. Wlicn 
oncc from the first position five points (at thc centre and on tho four 
radii) arc ac:curately determined, the ocular is turned, so that thc un- 
divided radii pass through the points of the preparation through which 
the divided radii previously passed. Thus four more points pre obtaincd, 
and if these should not suffice for the sketch the radii of the octant can 
bc made use of to obtaiu fresh points. In R similar way angles can be 
measured. 

Krysinski's Eye-piece Micrometer and its uses in Hicroscopical 
Crystallography.* -The method proposed by Wertheim in 1862 for 

* Zcitschr. f. lirystallogr., xiv. (1888) 1'. 17. 
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measuring the dihedral anglc of microscopical crystals depcnds on the 
principle that the angle of inclination of two planes can be easily calcu- 
lated when the positions have been determined of six points in space, of 
which three (not eollinear) lie in onc of these pltmes. For the measure- 
ment of the rectangular co-ordinates of these points, Wertheim used (1) 
an eye-piece with cross wires; (2) a fine division on the head of the 
micrometer screw of the Microscope ; aud (3) an object-stage movable 
by screws in two directions at right angles. 

Dr. S. Hrysinski considers that the practical application of this 
method can lead to no accurate measurements. In  the first placc tlic 
z and y coordinates cannot be exactly determined, since they are 
measured by turning the screws on the movable stage, by which no pre- 
cision can be obtained. Thc addition of stage micrometer screws would 
render the instrumont too costly and complicated. To  avoid this 
difficulty hc proposes to use the scrcws only for producing the movement, 
and to effect the measurements by means of the eye-piece. For this 
pnrpose thc eye-piece micrometer of Hartnack has been modificd in thc 
following way. 

On the eye-piece fitting, about 12 mm. from t h i  lower end, is  a metal 
drum, 55 mm. in diameter and 10 mm. in height, which consists of two 
cylinders rotating in one another, of which the under is rigidly conncctctl 
with the lower cnd of the eye-piece, while the upper, connectcd with tlic 
uppcr part of the eye-piece, is movable on the under part. I n  this nndcr 
part arc fixed the cross wires, and in the upper, just above the cross 
wires, the micrometer scale. This scale, movable to and fro in a guide by 
means of a projecting screw, consists of a right-angled triangle, of which 
onc of thc sides containing the right angle is exactly ten timcs as long as 
thc othcr, and is divided into 100 equal divisions, with each division 
mark perpendicular to it, and cqud in length to the shortcr sidc. It 
follows from this construction that the segment of the division line cut 
off bctwccn the hypothenuse and the long side is equal to a tcnth part 
of tlic corresponding segment of thc long sidc. By means of two indiccs 
on both parts of the drum and catch-spring, carc is taken that thc long 
sidc of the scalc can be brought at once into a position parallcl or at 
right angles to one of the cross wires. Lastly, on the pcriphery of thc 
drum is a corresponding vernier. 

If tlic size of the microscopical object to be measured does not cxcccd 
tlic value of ton divisions, the measurcment is effeotcd by first bringing 
thc long sidc of the scale into exact coincidcncc with an cdgc of the 
objcct, and then by means of the screw parallel to the long sidc pushing 
the scalc along until its hypothenuse cuts the object in the diametrically 
opposite point. The division mark of the scale passing through this 
point of contact then gives directly thc length of thc objcct. This kind 
of measurement, which the author distinguishcs as ‘‘ Einkcilung,” is 
executed on any given point of the field of view. When, howevcr, tllc 
diameter of the ohject exceeds the length of ten divisions the long side 
must be brought into coincidence with it, and tho length read off directly. 
On account of the unreliability of the table supplied by opticians, thc 
author strongly insists that a table of values of the scale divisions should 
be indepcudently madc out for each objective. 

The author then describes in what way with this instrument tho 
x and y co-ordinates of a point in space can be easily arid simply 
determined, and then tho z co-ordinatc by means of the micrometer-screw 
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of the Microscope. The directly found value of the z co-ordinates is the 
true one, only when object and objective are in the same medium ; in 
any other case the directly found value must be multiplied by the ratio 
of the refractive indices of the media. The co-ordinates of the six points 
and the angle required are connected in the most general case by the 
following equations :- 

and 

In  conclusion it is pointed out that the instrument dcscribed above 
is very convenient for measuring plane angles. This is siniply effected 
by successively bringing the long side of the scale into coincidence with 
the two arms of the angle : the difference of the vernicr readings in the 
two cases gives the value of the angle required correct to three minutes. 

E h* Q e L iw A N N, T. W.-Over electrisohe verlichting by het Xikroskoop, met demon- 
straties. (011 electric illumination with tho Microscope, with demonstrations.) 

Handdingen v. h. I .  NedLrl. n’atuur- en Geneeskccnd. Conqrrs te Amsterdam. 
Op. 30, IX. en 1. X. 1887, p. 129, Hanrlcm, 1888. 

‘‘ Loiterer in a Hicroscopiet’s Laboratory.”-Notes on the Substage Condenser, with 

A m r .  dlon. Micr. Journ., X. (1889) pp. 55-60 (1 fig.). 
I ‘  Struggling Fbicrosoopist.”-Tho most useful Condenser for modern objectives. 

Engl. Meek., XLIX. (1889) p. 196 (1 fig). 

special reftrence to that of Prof. Abbe. 

(4) Photomicrography. 
Moeller’s Photomicrographic Apparatus.* - Dr. H. Moellcr’s 

camera (fig. 68) is similar to the one suggested by Harting, without 
bellows, and with which the eye-piece is used. It differs from it, how- 
ever, in being fixed directly to the Microscope without any stand of its 
own. As the stand and fine-adjustment have thus to support the neight 
of the camera, the latter must be made as light as possible. T o  this end 
it consists of a four-sided wooden frame, of the shape shown in the fig., 
covered with light-proof dark cloth. At the lower end is a socket which 
slides over the eye-piece, and carries in its upper part a diaphragm disc 
which rests closely on the upper surface of the eye-piecc, forming thns 
the point of support for the camera and a light-proof conncction. For 
the sake of lightness the plate-holder is made of pasteboard with two 
easily moving shutters. The height of the camera is 21 cm., and its 
weight about 445 grm., which is so slight as to have no injurious effect 
on the micrometer screw. 

On the subject of making use of the Microscope stand as a support 
for the camera, the author mentions that this was the case with the older 
apparatus of Gerlach, in which the weight was SO great that a special 

* Zeitschr. f. Wss. Mikr., v. (1889) pp. 155-65 (1 fig.). 
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catch had to be added in order to prevent the sinking of tho tube. For 
this reason a separate stand was soon employed, which had, however, the 
effect of introducing objectionable complications, viz. a difficulty in 
adjusting the light-proof connection between Microscope and camera, 
and in avoiding shnkings which affected unequally the two  parts of tlic 
apparatus. The author considers that to the lltttcr cause is  to be 
ascribed a very large proportion of the failures in photomicrography, 
and from this his apparatus is free. 

As the source of illumination, the author employs almost exclusively 
the Welsbach incandescent gaslight. Thc lamp is placed as near as 
possible (20-25 cm. in front of the mirror), and always without the 
interposition of lenses, SO that the object is illurninated by transtnittcd 
light. The objection made by Neuhauss to the use of transmitted light, 
that shadows and coloured margins were produced, was not borne out by 
the author’s observations. 

Another source of error, however, via. the difference between thc 
visual and chemical foci, must in all circumstances be titken into account. 
This diffcrence varies considerably for lenses of different construction 1 

FLG 68. 

in immersion lenses it is 60 small as to be negligible, but tllc lower dry 
objectives show it without exception and require corresponding correction 
by tbe use of monochromatic-blue light. 

The focnl adjustment of the image in the cainem is made 011 a &ss 
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platc placed in the fiamc of the plate-holder after drawing out the two 
shutters and putting a 50 grm. weight on the opposite side to prevent the 
camera from tilting over. The figure represents the apparatus during 
the adjustment. 

A simple method for determining the correct time of exposure was 
communicated to the author by Dr. Knoevenagel, of Linden, near 
Hanover ; i t  consists in partially drawing out thc undcr shutter after 
certain intervals of time, whereby the object to be photographed is 
brought upon the same plate under three or four different timcs of 
exposure. As an explanatory example the author tttkcs thc case of a 
very dark green preparation, using a dry objective which for a clear 
colourlcss prepration required an exposure of an hour’s duration ; the 
undcr shutter, before the beginning of the illumination, is drawn out n 
third, again a third after the expiration of an hour, and quite drawn out 
after a further half-hour, after which the exposure is  continued for 
another half-hour ; thus, on the plate there will be parts of the picturc 
undcr one, one and a half, and two hours’ exposure. 

The power of accommodation of the human eye is a troublc to thc 
maker and obscrvcr of photomicrographs. The eye sees, in fact, several 
plancs, of which the plate only fixes one ; thence arises the practice of 
thc microscopist of rapid up-and-down focusing, by which an impression 
of relief is given to thc object. I n  thc appcarance of a photograph thcrc 
is thus something lacking which gives rise to a feeling of discontent 
until one has learnt to look at it  in the right way. It is a mattcr of 
general cxperiencc that the drawing of a microscopic object oftcn Icads 
to a correct observation of it ; for, whether consciously or unconsciously, 
it is possible to draw together in one plane images seen in diffcrcnt 
planes. If it is desired to demonstrate any one detail of a ccrtain small 
part of a preparation, it is therefore desirable to make a drawing as wcll 
:is a photograph. 

B6zu, Rausser, and Co.’s Photomicrographic Apparatus.+-MM. 
BEzu, IIausser ct Cic. have just brought out a photomicrographic 
apparatus (fig. S O ) ,  of which the following is a dcscription :- 

I t  is constructed on the vertical systcm, and is composed of tltrcc 
parts. Tho first is a strong stand, madc of oak plank, 55 cm. long ant1 
45 cm. broad, supportcd on four cast-iron fcct about 20 cm. high. 111 
the middlc of this onk stagc is placcd the Microscopc upon n c o p p ~  
stand with four legs, and this is movcd up and down by mcans of a scrcw 
placcd bctwccn thc legs. The Microscope is firmly fixed to thc coppcr 
stand by jamming the horse-shoc bctweon groovcs and holding it iu 
position by a screw behind. 

This t a l h  
is madc of oak planking 35 cm. long and 25 cm. broad, and its legs of 
cast iron are 4.5 cni. high. At its centre is n circular apcrturc for a coppcr 
tube lined with black vclvct. 

Thc camera is composed of three parts : a cubical box, tlic sides of 
which arc 12 cm., a bellows, and a frame for the opaque glass scrccn. 
The lattcr is kept in position by two iron supports, which arc rcally 
continuations of the hind-legs of the table, and movcd up and down by 
n rackwork arrangement. When thc bellows is fully cxtcndccl thc 
dinmctcr of the image is 18 em. 

To tho oak stand is fixed the table carrying the camera. 

In  the lnttcr the Microscopc tubc works. 

* Joum. tlc Rlirmgrapllie, xiii. (1x89) pp. 189-91 (1 fig. . 
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In  order to examine and focus this image there is at the lower part of 
the camera a small shutter, behind which is a hole filled in with opaque 
glass. At the bottom of the 
camera-box is a mirror, which 
by means of a lever can be 
inclined at an angle of 45O, 
and the image thereby thrown 
on the small plate of opaque 
glass. I t  is then focused in 
the imual manner. 

If considerable amplifica- 
tion of the image and high 
magnification be necessary, 
the focusing murtt be done 
directly on the large opaque 
screen. For thk purpose a 
special arrangement is neces- 
sary, in order to be able to 
work the fine-adjustment. The 
milled head of the fine-adjust- 
ment is replaced by a toothed 
one. The stand which sup- 
ports the camera is perforated 
by a cleft, into which fits a 
metal piece capable of vertical 
and horizontal movement. 
Connected with this piece is 
a rod, which, passing through 
the table, ends in a wheel, the 
teeth of which gear with those 
of the head on the fine-adjust- 
ment. The upper end of this 
rod also carries a head, and by 
turning this fine focusing is 
effected. 

Schmidt and Haensch’s 
Apparatus for Photographing 
the Tarnish Colours oflron Surfaces.*-The researches of Rlitrtuus show _ _  ~ ~ 

that correct pictures of the micro-structure of iron can be obtained by 
allowing a perfectly level weakly etched iron surface to tarnish at a high 
temperature, and observing it under the Microscope. Vedding found 
that the details of the micro-structure are brought out in a much higher 
degree if the iron surface is inclined obliquely to the axis of the Micro- 
scope. The same should apply to the taking of a photomicrograph of 
the surface. The camera which Schmidt and Haensch employ to this 
end is a bellows camera, which can be drawn out to a length of 1 m. 
The Microscope belonging to it has a low magnification, giving a field 
of view of about 16 sq. mm. The stage can be fixed obliqiicly to the 
optic axis of the Microscope by a mechanical contrivance. In  this 
oblique position it is clear that only one line across the field of viciv 
m i l l  be sharply defined, and in order, then, to keep the stage and object 

* Zeitschr. f. Wiss. Mikr., v. (1888) pp. 225-6. 
1889. 2 1  
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a t  right angles to the axis of the Microscope, and, notwithstanding, to 
be able to observe and photograph the object in oblique reflected light, 
Messrs. Schmidt and Haensch insert between the object and the objective 
a glass plate inclined at an angle of 45" t o  the axis of the Microscope. A 
very intense light from the side is then directed to the face of this plate 
turned towards the object ; p:rt of the light passes through the plate, 
but part is reflected on the object, and by this arrangement of the illu- 
mination the iron surface appears in its characteristic tarnish colours, 
and is observed through the plates. 

BASTELBERGER. -US~S of Photomicrography. 
me Microscope, IX.  (1889) pp. 92 3. 

MAD D o x, R. L.-Snr I'Application de qnelqnes Mkthodss photomicrographiqnes. 

Ann. de Ai'icrogrnpic, I. (1889) pp. 145-52. 
SEENSTONE, J. C.-How to  take Photomicrographs. 

Pharnanccutacal Journ., 1889, April G (1 fig.). 

(On the application of some pbotomicrograpbic methods ) 

(5) Microscopical Optics and Manipulation. 
BESSEY,  C. E.-The need of making Eeasnrements in microscopical work. r' It is greatly to  be desired that all workers with ttrc Microscope should make 

more general use of the micrometer than is now the custom, particularly in 
botany."] 

Amcr. Natitral., XXIII. (1889) pp. 52-3. 

Revue de l'otanipe, VII. (lSS8) pp. 20-5. 

Engl. Mech., XLIX. (1889) pp. 123-4 (6 figs.), 209-10 (4 ljgs.). 

P OLI,  A.-Le Microscope et  sa thhorie. (The Microscope and its theory.) 

R O Y S T O N - P I G O T T ,  G. W.-Microscopical Advances. XLV., XLVI. 
[Apochromatic results. Apochromatic focal plaries.] 

,, Microscopical Imagery. Oolar Splendours. 
Journ. of Microscopy, 11. (1889) pp. 14-5 (1 pl.), 106-10 (1 111. and 1 fig.). 

, ,, A New Apochromatic Test. b6 Tho ne; teat just discovered is the butterfly Colias Cnsonia (foreign). Tlinse 
scales distinguislied by fine ribs widely separated are rernarkablc for closely- 
packed molecules, lying in curvilinear rouleaux, gencrally about lj120,OOO in., 
and with the best glasses throw up brilliant focal discs."] 

Engl. Hech., XLIX. (1889) p. 156. 

Aperture Table.-In the table printed at r. 292 two of the figurcs 
in the last column (Penetrating Power) have been transposed. 1-35 N.A. 
= -741 and 1.34 N.A.= -746 and not vice versd as printed. 1.37 N.A. 
= -729 and not .739. The water angle corresponding to 0.55 N.A. 
should be 48" 51' and not 49" 51'. 

(6) Miscellaneous. 

Letter of Darwin to Owen.*-Mr. C. F. Cox, President of the New 
York Microscopical Society, recently laid before tho Society the followiug 
letter of Charles Darwin to Sir Richard Owen, the date buing supplieCl 
from the post-mark which it bears :- 

'' Down, Farnborougli, Kent, 
Sunday [March 26, 15481. 

MY DEAR OWEN, 
I do not know whether your MS. instructions are sent i n ;  but 

even if they are not sent in, I dare say what I am going to write will be 
absolutely superfluous, but I have derived such infinitely great advantage 
from my new simple Microscope, in comparison with the one which I 

* Journ. Nem York Micr. Soo., v. (1889) pp. 79-81. 
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used on board the ‘Beagle,’ and which was recommended to me by 
R. Brown, that I cannot forego the mere chance of advantage of urging 
this on you. The leading point of difference consists simply in having 
the stage for saucers very large and fixed-mine will hold a saucer three 
inches in inside diameter. I have never seen such a Microscope as mine, 
though Chevalier’s (from whose plan many points of mine are taken), of 
Paris, approaches it pretty closely. I fully appreciate the utter absurdity 
of my giving you advice about means of dissecting; but I have appre- 
ciated myself the enormous disadvantage of having worked with a bad 
instrument, though thought a few years since the best. Please to observe 
that, without you call especial attention to this point, those ignorant of 
natural history will be sure to get one of the fiddling instruments sold 
in shops. I f  you thought fit, I would point out the differencos which, 
from my experience, make a useful Nicroscope for the kind of dissection, 
of the invertebrates, which a person would be likely to attempt on board 
a vessel. But pray again believe that I feel the absurdity of this letter, 
and I write merely from the chance of yourself possessing great skill 
and having worked with good instruments, may mot possibly be fully 
aware what an astonishing difference the kind of Microscope makcs 
for those who have not been trained in skill for dissection under 
water. . . . 

Ever, my dear Owen, 
Yours sincerely, 

C .  DARWIN. 
P.S.-If I do sot hcar, I shall understand that my lettcr is super- 

fluous. Smith and Beck were so pleased with the simplc Microscopo 
they made for me, that they have made another as a model. I f  you 
are consulted by any young naturalists, do rccommend thom to look at 
this ; I really feel quito a personal gratitude to this form of Microscopo 
and quite a hatred to my old one.” 

[Addressed] ‘‘ Professor Owen, Royal College of Surgeons, Lincoln- 
Inn-Fields, London.” 

B o s T oc h, E.-The Presidential Address [to the Postal Microscopical Society]. 

D E T 81 E rr s, I€. J.-American and European Microscopes. 
Journ. of Nicroscopy, 11. (1889) pp. 1-S. 

I“ Referring to the reports of his :iddress which appeared last Scyteml~cr, 
Dr. Dotmers says, in contradiction, thtit he did not tnltc Microscopcs, 
objectives, or accessories to Europe; that he did not mdre a tost of skill 
with the Germans : that he did not photograph objrcts in  competition with 
them ; and, in short, that no such fighting of objcctives as IVM d{wribal 
occurred.”] 

Amcr. Non. Nicr. Journ., X. (18S9) pp. 53-5. 
H I TC 13 c o c B, R.-The making of Apochromatics. 

[Account of a visit to Jcns.] 
Amer. Mon. Miw. Journ., X. (1889) pp. 49-53 (1 1’1. arid 3 figy.). 

International Competition in Microscopy. ~. 
Amer. Mon. Micr. Journ., 5. (1SS9) pp. 70-1. 

[IT A N T o N, W. P., and others.]-Microscopical Outfit for Physicians’ use. 
~ 

The Microsco$, IX. (1sS9) pp. S3-4. 

Central.-Ztg. f. Optil; u. Mech., X. (1SSO) pp. 85-7 (portrait). 
Zeiss, C. F.-[Obituary Notice and Portrait.] 
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B. Technique.* 
(1) Collecting Objects, including Culture Processes. 

Collecting Salt-water Sponges.7 -The collector, says Mr. \V. B. Hardy, 
should be on the ground an hour beforc the tide begins to rise and 
choose somc sheltered nook among the rocks if the coast be a rocky 
one, or about the piles of a pier if it be an open one. There will be 
found attached to the under surface of inclined stones, and in the elcfts 
of the rocks, on sea-weed, and in any sheltered spots whore tlicre is 
good surface for attachment, and where the sun does not strike too 
strongly, tenacious masses of sponge, yellow, green, brown, or orangc 
colour, and with large orifices on the surface. The most comnion is 
of a sponge-yellow colour, shading into green on exposed parts. This 
is the Hcllichondria yanicea, or " bread-crumb" sponge of Ellis. Anotlicr 
common form, of a salmon colour, is Bynzeniacidon sanguinen. I'ieccs 
of thc sponge should be removed as carefully as possible and talrcii 
lioinc in D considcrablo quantity of fresh water. 

Nutritive Media for the Cultivation of Bacteria.$-M. L. Bciioist 
givcs tlic following methods for preparing media for the cultivation 
of micro-organisms :- 

(1) Mcat broth:-In 4 litrcs of watcr are boilcd 1 or 2 kg. 
of lean beef. It is kept boiling 5 hours, and during this time coii- 
tinually skimmed. Whcn cold on the next day the fat is carefully rc- 
moved and the liquid then filtered. It is then brought up to its 
original volume and neutralized with a 1 : 10 solution of cnnstic soilit 
(3 cm. of this solution always suffice to neutralizc the acids in 1 Irg 
of becf). When neutralized the fluid is boiled again for ten iniiiutcr; 
and afterwards filtered. To every 1000 em. of the filtrate 10 g. of 
sodium chloride arc added. 

(2) Tho foregoing may bc satisfactorily replaced by the followiiig 
artificial bouillon :-Watcr, 1000 ; pepton Chapoteau, 20 ; gelatin, 2 ; 
wood ashes, 0.15; chlorido of sodium, 5 .  With the exception of tlic 
gelatin, thc foregoing ingredients arc boiled for a fcw minutes, mitl 
when the pcpton is dissolved thc mixture is filtcrccl, and to it arc 
added 20 cm. of n 10 per cent. gelatin previously clarified. Tlic fluiil 
thus obtaincd is always perfectly limpid and its composition invitriiil~lo. 

(3) Nutritive gelatin :-Water, 1000 ; gclatin Coignct No. 1, 100 : 
pcptoii Chnpotcnu, 20 ; chloride of sodium, 6. 

Tlio vcsscls selected for dissolving the gclatin in should bc liiicrl 
with tin or silvcr, and not with porcelain. The pcptoii ant1 salt 
having been dissolved in the boiling water, the vcssel is witlidrawn 
from the firc and the gclatin then added in picces and kept stirrcd 111) 
until it  is completely dissolved. The mixture is then ncntralizcil by 
means of a 1 : 10 solution of caustic soda (1 ccm. of the nlkalinc solution 
suEces for 100. g. of gelatin). Two whites of fresh eggs, dissolecd 
separately in 100 ccm. of water, are then added when the tcnipcraturc 
of the fluid is about GO" C. ; the mixture is then vigorously shaken 

* This subdivision contains (1) Cullecting Objects, including Crilturc Pro- 
c e s s ~ ~  ; (?) Preparing Objects ; (3) Cutting, including Imbed6ing and Blicrotorncs ; 
(4) Staining ant1 Injccting ; (5) Mounting, including slides, prcseruativo fluids, &c. 
(6) hliscellsneous. t Sci.-Gossip, 185!), 11. 11. 

1 Ann. tlc Micrographic, i. (18%) pp, 75-8. 
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ant1 rcplaccd on the fire. It is then gradually heated up to boiling, 
when i t  is again removed, having been kept thc while constantly stirred 
with a glass rod. The albumen is separated from the gelatin by 
filtering while warm through fine cotton cloth and plugging the stcm 
of the filter with cotton wool. Filtration is effected in a few minutes, 
and the liquid thus obtained is perfectly transparent. 

(4) Nutritive agar:-The clarification of agar may be effected in 
the samc may, but requires, for its dissolution, to be kept boiling for 
quite a long time. When quite dissolved it is necessary to add some 
tartaric acid in solution in order to render it acid. When clarified by 
means of whitc of egg, it is neutralized with the soda solution. When 
coagulated the solution becomes opalescent ; but the author states tliat 
he hopes shortly to be able to produce agar media as clear as thosc 
of gelatin. 

Method of Preparing Nutritive Gelatin.*-Mr. N. A. Moore first 
sterilizes the tubes to be used by heating them for one hour in a hot air 
sterilizer or oven at 1.50" C. Then take, say, 250 $grams (about half a 
pound) of beef from which all fat has been removed. Chop or grind this 
to a fine pulpy mass. Transfer it to a beaker, and add 600 ccm. distilled 
water, i. e. 2 ccm. to each gram. Thoroughly stir up and place in icc- 
box till next day. The meat infusion should then be thoroughly stirred, 
and the liquid portion separated by filtering and squeezing through a 
lincn cloth. The red liquid thus obtained must bc brought up to 
500 ccm. by adding distilled water. To this is now added 1 per cent. of 
pepton, 1/2 per ccnt. sodium chloride, and 10 per ccnt. of the best 
gelatin (5 granis pepton, 2 5 salt, and 50 gelatin). The beakcr 
coiitniuiiig tlic mixture is now placed in a water-bath, and hcatcd to 
46" C., and allowcd to stand until the gelatin is completely dissolvcd. 

The ncxt step is to add, drop by drop, a nearly saturated solution of 
sodiuin carbonatc to thc bcef-infusion-pcpton-gclatin mass until the 
rcnction is sliglitly alkaline. (If it be made too nlkaline this condition 
may be iicutrnlized by acetic acid.) It is ncxt clarificd by adding the 
wliitcs of tno  eggs, and the mixture is thcn boiled for Iialf an hour in n 
wvntcr-bath. It is ncxt allowed to cool and set, and thcn reboilcd and 
filtcrcd in a hot-air filter at 60" C. into the sterilizcd tubes (7-8 cm. in 
cacli). After they havc 
bccn filled, thc tubes are stcrilizcd in a steamer at 100" C., or thrcc 
si~cccssivc days for 10 minutes, or they may be boiled for 5 minutcs in 
a water-bath. I f  thc gelatin is boiled too much it w i l l  net set on cooling. 

Presence of Nitric Acid in Nutrient Ge1atin.t-Dr. R. J. Petri has 
foiincl that gelatin constantly gives the nitric acid reaction which was 
first obtained by means of the diphenylamin sulphuric acid reaction, and 
also by means of the brucin reaction and sulphate of iron with sulphuric 
acid. As the gelatins used did not give Griess's reaction for nitrous 
acid, it  followed that this compound was a product of bacterial growth. 

Tho next step was to test the various ingredients of thc nutrient 
gelatins. I n  meat infusion neither nitrates nor nitrites were present. 
Paptons examined in the same were almost always found to bc frcc, 
although in a fern preparations, traces of nitrate were discovered. 

If not perfectly clear it must be refiltered. 

* Amor. Mon. Micr. Joum.. x. (1889) pp. 41-2. 
t ('ciitrnlbl. f Baktciiol u l'muitenk., v (IPRO) pp 457-60 
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The various crude gclatins examined always showed the presence of 
nitrates. 

The  method employed was to soak commercial gelatin in distilled 
water and test the filtrate. This invariably showed the presence of 
chalk, sulphuric acid, phosphoric acid, and chlorine in addition to the 
nitric acid. 

A second addition of distilled water to the gelatin, showed that the 
watery extract was now free from nitrates. 

Hence it would appear to be advisable to trcat gelatin for making 
nutrient media with distilled water, in order to obtain a pure substance. 

Preserving Plate and Tube Cultivations.*-Dr. Schill states tllnt 
plate and tube cultivations, &c., can be preserved indefinitely by covering 
them with a mixture of equal parts of alcohol and glycerin, to which onc- 
hundredth to one-thousandth of corrosivc sublimate has been added. 
After 24 hours or so, the fluid is poured off. Considerable care must 
be exercised in pouring thc preservative fluid over the surface. Non- 
liquefying colonies are not at all damaged by this procedure, but liquefy- 
ing colonies must be protected by fixing thcm down by means of a covcr- 
glass, othcrwise they run out and leave their excavations only. 

Two Modifications of Esmarch’s Roll Cu1tivation.t-(a) When 
test-tubes are used for roll cultivations, the cotton-wood plugs become 
moistened during sterlization, &c. ; this inconvenience is quite avoided, 
according to  Dr. Schill, if tho commonmedicine bottle holding 100, 150, 
200 ccm. be used, the narrow neck of which prevents the moisture from 
running up into the plug. 

(b) Very often in roll cultivations the gelatin layer is very irregulw. 
A regular and even laycr of gelatin may be obtained by simply doing 
away with the rolling altogether, and adopting the following device. 
After the gelatin has been poured in, and tho germs diseminated by 
shaking, a smaller (sterilized) tube is jammed inside it. This causes 
the gelatin to form a perfectly even layer, and when cool the inner tube 
is easily withdrawn by just pouring a little hot water in to loosen it. 
Of course, for non-aerobic organisms, there is no necessity to withdraw 
it at all. I n  the latter case, if it  be desired to get at a colony, a piece of 
the outer tube must be removed with a diamond. 

Flask Cultivations.$-Instead of plate cultivations, Dr. Schill has 
used for several ycars Emall cast pocket-flasks (canteens) of colourless 
glass, which are about 6 cm. broad, 10 cm. high, and the sides about 
1$ cm. apart. The neck, which has a lumen of 7-9 mm., is about 3 cm. 
long, and is situate about the middle of one of the small sides. One 
third full of gelatin, and laid on 8 broad side, these bottles afford a 
gelatin plate 50-60 cm. square. 

Wafers for Cultivation Purposes.§-Wafers (Oblaten) are especially 
recommended by Dr. Schill as solid media for cultivating chromogenous 
Bacteria. The wafers are moistened with a nutrient solution, and 
sterilized in a Petri’s capsule. 

Development of Pathogenic Microbes on Media previously ex- 
hausted by other micro-organisms.ll-Dr. Soyka and Dr. Bandler have 

* Cenlmlbl. f. nsktcriol. u. Parnsitcnk., v. (1889) p. 337. 

I /  Fortschritte d. Mccl., 1888, pp. 769-73. 
t: T. c., p. 339. Q T. c., p. 340. t T. c., pp. 337-9 (1 fig.). 
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made experiments with the object of ascertaining if in nutrient gelatin 
which has been exhausted by the growth of somo other Schizomycete, 
other kinds of fission fungi, afterwards introduced, would developc. 
Their results are as follows :- 

(1) Sp. chokrz? asiaticz developed after M. tetragonus Pneumonie, 
swine erysipelas, pigeon diphtheria. 

(2) Sp. FinkZeri after Emmerich’s short rods, erysipelas, rabbit 
septicaemia, M. tetragonus pneumoniz, swine erysipolas, pigeon diphtho- 
ria, typhus abd. 

(3) B a c i h s  anthrucis after erysipelas, rabbit septicremia, M. tetra- 
gonus pneumonia?, swine erysipelas, pigeon diphtheria, and typhus abd. 

(4) ~tuphy~ococcus pyogenes citreus after Emmerich’s short rods, 
erysipelas, rabbit septicsemia, N. tetragonus pneumoniz?, pigcon diphtho- 
ria, and typhus abd. 

( 5 )  Bace’llus pyocyaneus after Emmerich’s short rods, erysipelas, rabbit 
scpticmmia, M. tetragonus pneumorakz, pigeon diphtheria, and typhus nbd. 

(C) BaciUus prodigiosus after Emmerich’s short rods, rabbit septi- 
camia, M. tetragonue, Staphylococcus JEavue, B. cyanagenes. 

(7) B. cymogenes after B. typhi abd. 
Prevention of Cultivations from Drying.*-Dr. H. Plaut has fauna 

that stcrilized oil preserves cultivations from drying excollontly well. A 
flask of olive oil well plugged with cotton-wool is boiled, and when cold, 
is poured ovcr the cultivation 60 that it forms thereon a layer about R 

finger’s brcadth deep. This procedure may also bo adopted for cultiva- 
tions which liqucfy tho medium, and does not prcvcnt thorn from bcing 
inoculatcd on others. 

(2) Preparing Objects. 
Investigation of Cell~structure.t--Herr G. P. Platncr in his in- 

vcstigations on cell-division found that the best method of proscrviug 
the subsidiary nuclei and thcir products is the use of osmic acid. Thc 
degrce of conccntration of Flemrning’s acid mixturo is quito sufEcient if 
allowed to nct long enough. But as half an hour is not sufficicnt, and as 
n longer period essentially affects the power of making scctions, somc new 
method had to be adopted. Pieces of hermaphrodite glands cut up as small 
as possible must be put fresh into the stronger of Flemming’s mixtures, 
and remain in it for an hour;  tho solution must then bo diluted with 
thrcc or four times its volumc of water, and left to stand for twenty-four 
hours. After careful washing, alcohol of increasing degrees of strength 
may be addcd. The best staining material is hrematoxylin prepared by 
Apathy’s method. The hsematoxylin solution consists of 1 part of‘ crystals 
of hrematoxylin, 70 parts of absolute alcohol and 30 of distilled wator ; 
the solution must be kept in dark vessels. The objects are stained in 
toto for twenty-four hours. Then they are removed to 1 per cent. 
alcoholic solution of bichromate of potash for a day ; if lighter staining 
bc required, the objects must remain longer. The objects were then 
placed in  70 per cent. alcohol, and kept in it, in dark vessels, for several 
days. Dehydration by absolute alcohol and use of cedar-wood-oil are 
a11 that are now necessary. 

Tlic sFecimcns should next be imbedded in overheated paraffin for 

* Ccntralbl. f. Baktcriol. u. Parasiteuk., v. (1689) p. 32-1. 
t Arch. f. Rlikr. Anat., xxuiii. (1889) pp. 126-7., 
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about twenty minutes, when bands of section 0.005 mm. thick can be 
easily cut. The advantages of this method are a good hardening and 
coloration first, and a consequent preservation of a111 parts of the serics 
of sections. 

Examining the Central Termination of Optic Nerve in Verte- 
brats.*-For tracing the course of nerve-fibres the following has been 
employcd with great success by Prof. J. Bellonci :- 

(1) The brain o r a  part containing the nervus opticus is placed in 
osmic acid ( l /2  to 1 per cent.) for fourteen to twenty hours. 

(2) Freehand sections are then made in 70 per cent. spirit. Tlie 
sections are washed in distilled water for a few minutes, and then placed 
in 80 per cent. spirit for three or four hours. 

(3) Tlic sections are again placcd in distilled water, and then trans- 
fcrred to the slide and thc cover-glass put on. 

(4) A few drops of ammonia are then allowed to mix with the water 
undcr tlic cover-glass. This reagent makes the brain as transparent as 
glass, except the nerve-fibres, which remain black, and which are brought 
out with such distiuctness that their course is easily followed. 

The sections arc of course thick, but this is an advantage in tracing 
tlic winding course of the ncrve-fibres. Sections cut in celloidin with 
tlie microtomc can be treated in the same manner, but the action of 
the ammonia is then much slower, requiring several days. 

Preserving Nervous Systems.?-Mr. A. Sanders has been examining 
the ncrvous system of Ceratodus Forsteri in the wild parts of Qucensland. 
1Ic adoptcd a method of treatment to which the nervous system was sub- 
jected bcforc molecular death could take place. Thc head, immediately 
aftcr it was cut off, was placed in Muller’s solution to which alcohol in 
tlic proportion of one-third had been added; the solution was changcd 
next day, and two or three times in the course of the succeeding three 
weeks. Tho skull containing the brain was then placed in a 2 per cent. 
solution of potassium bichromate, which was changed once a fortnight, 
until thc brain was sufficiently hard to be cut into sections. This occurs at 
various periods, taking a shorter time in the higher Vertebratcs than in 
the lower ; in the case of Ceratodus the period was longer than a ycar. 
Mr. 8andcrs’has always found this method to succeed well, and thinks it 
is of great advantagc mhcn thcrc is no opportunity of cutting sections 
till some time aftcr the capture of the animals, and he “ can recoinmcncl 
it as an all-round method for travellers.” 

Investigation of Ova of Sepia.$-M. L. Vialleton fixed the ova of 
,S’cpia with osinic acid and Klcincnbcrg’s picrosulphuric mixtulc. After 
two days tlicy werc placed in 70 per cent. alcohol, which mas rcnowcd 
till all colour was removed, and they were then stained with carminc, 
and cut into sections, To isolate the protoplasmic layer thc ova wcrc 
placed in a mixturc of equal parts of Kleinenberg’s fluid and B 2 . 5  per 
cent. solution of bichromate of potash. This immediately hardens the 
chorion and aUoms of its being easily separated from the yolk; the 
eggs should not remain in for morc than one or two minutes. They arc 
then placed in a watch-glass containing Kleinenberg’s fluid in such a way 
tbat the protoplasmic layer looks upwards. At the end of an hour and 

* Zcitschr. f. Wiss. Zool., xlvii. (1885) p. 4. 
t Anli. nu11 Mag. Nnt. Hist., iii. (18S3) p, 158. 
t Aim Sri N:it., vi  (1858) pp, 168 71. 
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a half this layer may be removed with a spatula from the subjacent yolk, 
and should then be spread out in a flat glass containing a very small 
quantity of picrosulphuric acid. This last should next be replaced by 
alcohol of from 70’ to 90”. Boracic carmine and alcohol are good for 
staining advanced embryos ; Kleinenberg’s hrematoxylin gives excellent 
results in the study of karyokinesis. Saffranin was used also as a 
control staining fluid. 

Examining Ants for Intestinal Parasitic Infusoria.*-Mr. J. W. 
Simmons cuts off the abdomen of the insect, places it in a drop of dis- 
tilled water, and teases. Cochran’s crimson ink is recommended for 
staining the organisms, but any carmine ink would probably answer tlic 
purpose. Osmic acid is employed for killing 
and fixing the Tnfusoria. 

Mounting Fungi.?-The Rev. J. E. Vizo writes that as to tlic 
medium in which the microscopic forms are to be mounted, he had 
worked at the Microscope for thirty-five years, and cannot tell yet, nor 
does he think the man is born who c m  tell, whic) is the best mounting 
medium. What suits one fungus does not necessarily suit another. 
Canadabalsam contracts the spores and is apt to contort them. Glycerin 
pure and simple simply refuses in course of time to remain in the ccll 
of the slide, and works its way out. Glycerin jelly is ncarly as bad, 
and, in common with gelatin medium, contracts and expands with the 
temperature of the weather, and therefore is unreliable. Thmaite’s fluid, 
like water, may bc very successful for a time, but w i l l  be sure to chango 
the colour of the tissue eventually. Camphor water and the other 
media which have been used in the vain attempt of beautifully balancing 
themselves, so as to check cithcr the growth or decay of the plant, :dl 
fail. If any one asks him what media he should now use, and recommend 
others to use, his answer would be-for any fungi that would bear them 
(and they are not numerous), employ Canada balsam. First takc the 
greatest possible care to keep the spores in their natural placc by giving 
thcm as small a quantity, not of pure spirits of winc, which scatters 
them, but bcnzol, which has a different effect. Lct the bcnzol evaporate, 
then mount. When Canada balsam will  not suit, as is generally the 
case, he USCS gelatin, warming all the materials used. Water is, to thc 
bcst of his knowledgc, indispensable whcn you want to  see such portions 
of a fungufi as the zoospores. Much advantage may be gained by putting 
on thc labcl of the slide not only the name of the object, but the medium 
in which the same is mounted. He has slides in his cabinet of great 
scarcity, which it would be next to impossible to replace. Somc of them 
have lost the whole of the medium in which they are placed tlirough 
evaporation, and are almost valueless. Others have not gone so badly, 
but there are large bubbles of air in them, which are the forerunners of 
total evaporation. IIad the original mounter of the same named the 
fluid in which they are placed on the slide, there would have been littlc 
difficulty in bringing them back to their primitive condition. 

Fixing of the Spores of Rymenomycetes.$-Dr. C. 0. Ham finds 
that coloured spores of Hymenomycetous Fungi can be very well fixed 

Cf. The Microscope, ix. (1889) 

Sec Bot. Centrall,l., xxxvii 

Rosein is also useful. 

* The Blicroseope, ix. (1889) p. 88. 
t Provincial Med. Journ., 1888, November. 

1 FB. Bot. Vcr. BIiiiichcir, Dcccmber 10, 1888. 
lip. 91-2. 

( I  S S 9 )  1’. 77 
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on white paper by moistening the reverse side of the paper by a solution 
of Canada balsam in absolute alcohol. I n  the case8 of colourless spores 
the difficulty is to find a coloured paper tho pigment of which is not 
soluble in alcohol ; and Dr. H a r z  used instead a slightly warmed solution 
of 1 vol. Canada balsam in 4 vols. turpentine oil, placed with a fine 
camel’s hair brush on the reverse side of the paper. In  the courso of 
from two to four days the preparation can then be laid aside between 
paper, but is not completely dry for several weeks. 

C A R T E R, F. B.-Desmids : their Life-history and their Classification. 11. 

J A III E s, F. L.-The Philosophy of lonnting Objects. 

\V A L L E 11, T. H.-Micro-chemical Methods for the Examination of Minerals. 

[Coiitaine directions for I‘ Collecting ” and “ Preserving and Mounting.”] 
Amer. Mon. Hicr. Journ., X. (1889) pp. 73-9. 

Amer. Non. Micr. Journ., X. (1889) pp. 61-3; 
from ‘ Elementary Microscopical Technology. 

Nidl.  Nuturalist., XII. (1889) pp. 5 9 4 5 .  

(3) Cutting, including Imbedding and Xicrotomes. 
Imbedding in Paraffin.*-Dr. G. A. Piersol says that although tho 

turpcntinc-paraffin so commonly employed in histological work yields 
exccllent results, the advantages of chloroform-paraffin have led to its 
exclusivc adoption in the laboratory of the University of Pennsylvania. 
It is very dcsirablo to secure homogeneity of the paraffin after irnbcdding, 
and for this purpose the method of Kiilliker is employed. I n  this tho 
cell containing the object and melted paraffin is surrounded with cold 
watcr, the upper surface, which is alone left exposed, being cooled by 
blowing until a film is formed, when the whole is submerged, 

The best paraffin is that commercially known as winter worked gum 
stock, and comes in cakes about 4 cm. thick ; that having a bluish tint 
and emitting a metallic ring when struck is the best. 

Substitute for Corks in 1mbedding.t-Dr. 0. C .  Freeborn recom- 
mends “ deck-plugs,” which are cylinders of white pine, to bc obtained 
of manufacturers of barrel bungs, and vary in diameter from 1/2 in. 
to 15 in. Not only are they not made soft and yielding by soaking 
in dilute alcohol, but they may be written upon with lead pencil, thus 
enabling the microscopist to keep several specimens in the same bottle 
of alcohol. 
J A M  E s, B. L.-Sharpening the section Knife. 

St. Louis Med. and Surg. Journ., LVI. (1889) pp. 156-7 (2 figs.). 

(4) Staining and Injecting. 
Logwood Staining Solution.$-Prof. H. Gibbes recommends n log- 

wood stain which is made as follows :-Take of logwood chips, 1 lb. ; 
distilled water, 50 O Z .  Heat slowly to  boiling in a porcelain-lined 
saucepan. Boil for 10 minutes, stirring the while with a glass rod, and 
add very slowly 1/2 to 1 oz. of pot,ash alum. Only sufficient alum is 
to be added to  turn the colour almost black. Set aside for 24 hours, 
then filter and add 4 08. of rectified spirit. This solution is ready for 
use a t  once. 

* University Medical Magazine, December 1S88. The Microscope, ix. (1889) 
17. 89. 

t Tllc Microscope, ix. (1889) p. 93, from ‘Pharmaceutical Era.’ : The Microscope, is. (1889) p. 103. 



ZOOLOQY AND BOTANY, maRosaoPy, ETO. 463 

Soluble Prussian Blue.*-M. C. E. Guignet gives the two following 
methods for making soluble prussian blue for injection purposes. 

(1) Ordinary soluble prussian blue. To a boiling solution of 110 
grams of ferridcyanide of potash, are gradually added 70 grams of 
crystallized iron sulphate. After boiling two hours it is filtered, and the 
filtrate washed with fresh water until the washings are strongly blue. 
The blue is then dried at looo C. 

Thus made the blue is of an extremely rich colour, and will take up 
a large quantity of gelatin without precipitating it. 

(2) Pure prussian blue soluble in water. A saturated solution of 
oxalic acid is mixed to a pasty consistence with an excess of pure 
prussian blue. The liquid is filtered and allowed to stand for two 
months until all the blue is precipitated. It is then filtered and washed 
with weak spirit in order to remove any oxalic acid. When dried the 
blue dissolves easily in water. 

A similar result may be at once obtained by precipitating the oxalic 
solution with 95 per cent. alcohol, or with a concentrated solution of 
sodium sulphate, and then washing the precipitatewith weak spirit. 

The author adds that molybdic acid will dissolve ordinary prussian 
blue in large quantities. A mixture of the blue and the acid are heated 
together, and after filtering, a deep blue liquid is obtained, which does 
not alter in boiling, or precipitate on the addition of gelatin, and when 
cold sets to  a transparent mass of a dark blue colour. The molybdic 
solution is precipitated by sulphuric, nitric acids, &c. The molybdate 
and tungstate of ammonia also dissolve prussian blue. 

Vital Reaction of Methyl-blue.7-Dr. Max Joseph has tested 
Ehrlich’s method on Heteropods, and found that the clear intra vitam 
stain could not be satisfactorily fixed. He remarks that the commercial 
methyl-blue is unfit for use, and that only the chemically pure article 
will give the results obtained by Ehrlich. Instead of a saturated solu- 
tion, the author recommends the strength originally employed by Ehrlich, 
l /4  gram dye in 100 grams of physiological salt solution. 

The  best stain was reached about six hours after injection in tho 
body-cavity. 

Process of Staining Sections simplified by  mixing the staining 
fluids with turpentine.$_According to Dr. Kiikenthal’s experiments, 
a large number of colouring substances admit of being mixed with 
turpentine, and serial sections may be stained in a short time by such 
a combination. Methyl-green, methyl-blue, gentian-violet, safranin, 
Bismarck-brown, eosin, fuchsin, tropaolin, and malachite-green may be 
used in this way. 

The dry  colouring substance is dissolved in absolute alcohol, and tho 
solution dropped into turpentine until the mixture has any intensity of 
colour desired. 

Meyer’s 5 carmine solution.-Absolute alcohol, 100 ccm. ; pulverized 
carmine, 3 gr. ; hydrochloric acid (neutralized with ammonia), 25 drops. 

* Journ. de Micrographic, xiii. (1889) pp. 94-5. 
t Anat. Anzeig., 1888, p. 420. 
5 The carmine is boiled in the alcohol and then the acid added. 

Amer. Naturalist, 1588, p. 1140. 
Tho solution is 

After filtcring again then filtcrcd, hot, and cnough ammonia added to ncutrslizc. 
the solution is mixed with turpentine and absolute alcohol. 
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Can be united with a mixture of turpentine and absolute alcohol (in 
equal parts?), and in this form used for staining sections. 

The method of using these stains is very simple. The sections are 
fastened to the slide by Schiillibaum’s collodion, then left in the oven of 
the water-bath until the clove oil has been completely driven off. The 
paraffin is next removed by washing in turpentine, and then the slide is 
immersed in the staining mixture. As soon 8s the desired depth of stain 
has been received, the sections may be washed in pure turpentine and 
mounted in balsam. 

If  the stain is too deep, or a sharp nuclear stain is  desired, it is only 
necessary to leave tho slide a short time in a mixture of turpentine and 
pure (free from any trace of acid) absolute alcohol, and the colour will 
be reduced. 

The colouring mixture may become cloudy, as the result of the 
evaporation of the alcohol ; in such an event, the addition of a drop or 
two of alcohol generally suffices to clear the mixture. 

This method enables one to use easily several stains in succession. 
Objects may also be coloured, in tofo, with the advantage that the process 
of staining can be followed and easily controlled. 

Double, Triple, and Quadruple Staining.*-Dr. R. Gricsbach 
demonstrated at the meeting of the Anatomical Society held at Wiirzburg 
the following methods of staining. The dyes used were anilins in con- 
centrated aqueous solutions either in combination, or as single successivc 
stains. The stained specimens were cleared in anise oil, and mounted 
in balsam. 

Double 8tains.-Metanil yellow [phenylamidobenzolmetasul phonate 
of soda], and azo blue [tetraazoditolylbetanaphtholdisulphonate of sodaj. 
Preparation : ala nasi of a child, alcohol hardening. 

The sections are stained in a mixture of equal parts of the two 
staining fluids for 10 minutes, or for 10 minute8 in the yellow fluid, and 
then for four minutes in the blue. 

The epidermis, hair-shaft, inner root-sheath, striated and smooth 
muscle stain yellow ; the rete Malpighii, the outer root-sheath, sebaceous 
and sweat glands stain brownish-yellow ; connective tissue, elaetic fibres, 
and membrane of fat-cell stain violet-blue ; hyaline cartilage and nuclei 
do not stain. 

Metanil-yellow and methyl-green.- Preparation : ala nssi of a child, 
alcohol hardening. 

The sections are stained in a mixture of 5 ccm. of the yellow staining 
fluid, and 3 ccm. of the green. A crystalline precipitate forms which 
does not interfere with the staining. The scctions are allowed to remain 
in this fluid for eight minutes or longer [1/4 of an hour], or thcy arc 
stained for eight minutes in the yellow fluid, and then for one minute in 
the green. 

Epidermis, hair-shaft, inner root-sheath, striated and smooth musclc 
stain yellow ; the rete Malpighii, outer root-sheath, hair follicle, sweat 
and sebaceous glands, and nuclei stain green ; hyaline cartilage and cells 
stain green. 

Metanil-yellow and crystal violet [Hydrochloride of hexamethyl- 
pararosani1inel.-Preparation : ala nasi of child, alcohol hardening. 

Mix 7 ccm. of the yellow fluid with 2 ccm. of the violet. An amorphous 

* Amcr. Mon. Micr. Journ., x. (1889) pp. 30-3. 
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precipitate results which does not interfere with the staining. The 
sections are stained in this mixture for 6 minutes, or they are stained 
for 10 minutes in the yellow fluid, and then for 30 seconds in thc 
violet. 

Epidermis, hair-shaft, inner root-sheath, connective tissue, and 
elastic fibres, the membrane of fat-cells, and striated muscle stain 
yellow ; the rete Nalpighii, the outer root-sheath, all glands, smooth 
muscle, and cartilage with its cell-nuclei stain violet. 

Metanil-yellow and safranin.-Preparation : human lip, alcohol 
hardening. 

Mix 6 oam. of the yellow fluid with 1 ccm. of safranin. An amorphourJ 
preoipitate forms. This mixture gives either with a long or short stain 
more sharp piotures than the successive single staining. 

Conneotive tissue stains yellow ; epidermis, the rete Nalpighii and 
the analogous layer in the mucous tissue, muscle, and labial glands stain 
light red, the nuclei standing out sharply. 

Metsnil-yellow and crystal Poncean [alphaazonaphthallindisulfo- 
betanaphthol of soda].-Preparation : spinal, cord of calf, alcohol 
hardening. 

For the single as well as the combined stain, 24 hours are required. 
The grey matter stains yellow, the white reddish. Under strong 

magnification, the neuroglia and oonnective tissue are found to be stained 
yellow ; the axis cylinders dark bluish-red ; the myelin light yellowish- 
red ; one sort of ganglion-cells dark purple, another bluish-red ; nuclei 
do not stand out sharp. 

Metanil-yellow and Congo-red [tetraazodiphcnyldinaphthylamindi- 
sulphonate of soda].-Preparation : spinal cord of calf, alcohol hardcning. 

The sections are stained in a mixture of the staining fluids for cight 
minutes, or they are stained for ten minutes in the yellow stain and thcn 
for five minutes in the red. 

Ganglion-cells [without clear nuclei staining] and axis-cplindcrs 
stain dark violet-red ; the medullary sheath light citron-ycllow ; 
neuroglia and all connective tissue light violct-red ; epithelium of tho 
central canal brownish-red. 

Carminate of soda and mctanil-yellow.-The central nervous systcni 
is hardened in Muller’s fluid, then stained in toto with the carmine fluid. 
Sections are then stained for ten minutes in the yellow stain. 

All nervous elements are stained red ; all connective tissue elcmcnts 
yellow. 

Crystal Ponceau and crystal violet.-Preparation : transvcrsc section 
of the carotid of the calf, alcohol hardening. 

The sections are stained for five minutes in thc red Ponccau fluid, 
and then for one minute in the violet. 

Nuclei of the endothelium and smooth muscle stain violet; all tho 
other tissucs red. 

Congo-red and anisol-red [bisulfoxylnatronbetaoxynaphthalinazo- 
orthometoxylbenzol].-Preparation : spinal cord of the calf, alcohol 
hardening. 

The sections are stained for five minutes in the combined stains, or 
for fivc minutes in the Congo-red solution and then for fivc minutes in 
the anisol-red. - 

Axis-cylinders and cell-bodies stain purple ; all other tissues stain 
light red. Nuclei do not stain. 
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Metanil-yellow and ethylin-blue.-Preparation : ala nasi of a child, 
alcohol hardening. 

When the two staining solutions are combined a black precipitate is 
formed, which redissolves in an excess of the metanil-yellow solution. 
This solution stains yellowish-green, the cartilage only being stained 
blue. If the sections are first stained for five minutes in a mixture of 
5 ccm. of the yellow and 4 ccm. of the blue stain, or if the sections 
are stained for ten minutes in the yellow and then for two minutes in the 
blue, the pictures will be sharp. 

The epidermis, hair-shaft, outer root-sheath, connective tissue, elastic 
fibres, smooth and striated muscle stain yellow ; all glands, membrane 
of fat-cells, cartilage, and nuclei stain blue. 

Trzple s~ukns.-l\letanil-yellow, methyl-green, and safranin.-Prc- 
paration : ali nasi of a child, alcohol hardening. 

The sections are stained for eight minutes in the yellow solution, 
then for thirty seconds in the safraniu solution, then for twenty seconds 
in the methyl-green solution, and finally passed through the metanil- 
yellow solution. 

The different elements are differentiated as in the double stain with 
metanil-yellow and methyl-green, except the colour is of a darker shade, 
and all mnscular elements are stained red. 

Metanil-yellow, crystal Ponceau, and crystal violet.-Preparation : 
ala nasi of a child, alcohol hardening. 

The sections are stained for 2-16 minutes in a mixture of 5 ccm. of 
the yellow solution, 5 corn. of the Ponceau solution, and 3 ccm. of tho violet 
solution, or they are stained for eight minutes in the yellow solution, 
then for six minutes in the Ponceau solution, and finally for fifteen seconds 
in the violet solution. 

Cartilage and nuclei of cartilage-cells, the superficial layer of the 
epidermis stain bluish-violet ; connective tissue, elastic fibres, and 
glands stain light red; the deep layer of the epidermis, the rete 
Malpighii, hair-shaft, the root-sheaths, membrane of fat-cells and musclo 
stain yellow. 

Metanil-yellow, azo-blue, and methyl-green.-Preparation : ala nasi 
of a child, alcohol hardening. 

The sections are stained for ten minutes in the yellow solution, then 
for six minutes in the blue solution, and then for two minutes in the 
green solution, finally, the sections are passed through the yellow 
solution. 

The epidermis, hair-shaft, inner root-sheath, smooth and striated 
muscle stain yellow ; membrane of cells, the rete Malpighii, membrana 
propria of glands, elastic fibres, and connective tissue stain violet ; nuclei 
of gland cells and nuclei of the cells of the Malpighian layer, outer root- 
sheath, smooth muscle, and connective tissue stain green. 

Crystal Ponoeau, methyl-green, and crystal violet.-Preparation : ala 
nasi of a child, alcohol hardening. 

The sections are stained for eight minutes in a mixture of 10 ccm. of 
the Ponceau solution, 4 ccm. of the green, and 2 ccm. of the violet, or they 
are stained for eight minutes in Ponceau solution, then for three minutes 
in the methyl-green solution, and then for five seconds in the violet 
solution. 

The epidermis, hair-shaft, and outer root-sheath stain violet ; smooth 
nr,d striated muscle, clastic fibres, and connective tissue stain rosc-red ; 
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the stratum mucomm stain green ; the inner root-sheath, all glands and 
membrane of fat-cells, cartilage, and nuclei of its cells stain green. 

Quadruple stains. - Metanil-yellow, safranin, methyl-green, and 
crystal violet.-Preparation : ala nasi of a child, alcohol hardening. 

The sections are stained for twenty minutes in the yellow solution, 
then for one minute in the safranin solution, then again for five seconds 
in the yellow solution, then for two minutes in the methyl-green solution, 
then again for five seconds in the safranin, then again for five seconds in 
the yellow solution, and finally for ten seconds in the violet solution. 

The epidermis, hair-shaft, inner root-sheath, and all nuclei stain 
yellow ; the rete Malpighii, outer root-sheath, sweat glands, sebaceous 
glands, the nuclei of cells, and smooth muscle stain green ; nuclei of 
conneotive tiesue, elastio fibres, lobes of the sebaceous glands, with the 
nuclei of their cells, membrane of fat-cells stain red ; cartilage and the 
nuclei of its cells stain violet. 

Staining Hnecle with Saffron.*-In his researches on the regenera- 
tion of striated muscle, Leven first injected Flemming’s solution into 
the muscle, and then having cut out a piece, thirfwas, after further sub- 
division, placed for some days in the Flemming’s solution, and finally 
hardened in absolute alcohol. Sections were stained in 4-8 hours with 
a mlution of d r o n  made as follows: saffron, 1 part ; absolute alcohol, 
100 parts; distilled water, 200 parts. The sections were then washed in 
distilled water and left in acidulated alcohol ( 0 . 5  per cent. HC1) until 
they recovered their former yellow colour. They were then treated with 
absolute alcohol, oil of cloves, and finally mounted in dammar, I f  
successfully done, the karyokinetic figures appear dark red, while the 
muscle nuclei are pale with dark-red nucleoli. Leucocytes takc on the 
colouring matter more easily and keep it longer than the rest of the 
tissues, with the exception of thc mitotic figures. 

Iodine Reactions of Cellu1ose.t-M. L. Mangin dcscribes a number 
of reagents into whose composition iodine enters which give staining 
reactions with cellulose. 

The two well-known reactions, the one with iodine and sulphuric 
acid, and the other with iodine and chloride of zinc, are to a certain 
extent inconvenient of application. If iodized sulphuric acid be em- 
ployed in too concentrated a state, the tissues are altered ; while if it  be 
employed too weak there will  be no action. With solution of chloride 
of zinc the concentration is variable, so that it is difficult to obtain 
identical results ; and, furthermore, this reagent produces a coloration 
only after a certain period of time, and several hours are sometimcs 
necessary for the staining to show itself. 

The author then gives a list of salts and acids which, together with 
iodine, produce a staining reaction with cellulose, viz. :-Chloride of 
aluminium, chloride of calcium, chloride of manganese, chloride of mag- 
nesium, hydrated bichloride of tin, nitrate of zinc, nitrate of lime, 
phosphmic acid. These different reagents have not the same seusitive- 
negs, In  the case, for instance, of iodized chloride of aluminium, the 
staining appears more rapidly than is the case with chloride of zinc, and 
is preserved for sevcral days. The chlorides of manganese and mag- 
nesium, and the nitrates of lime and zinc, only produce a feeble colortL 

* Medical Chronicle, November, 1S88. The Microscopc, ix. (1889) p. 88. 
t Bull. Soe. Bot. France, xxxv. (1888) pp. 421-6. 
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tion, but the author specially recommends phosphoric wid and chloride 
of calcium as being likely to replace advantageously iodized chloride of 
zinc and iodized sulphuric acid. 

The author then describes the preparation of several of these new 
reagents. In order to make iodized phosphoric acid, the pure crystal- 
lized phosphoric acid must be taken, and to this must be added, in order 
to effect solution, a fourth or a third of its bulk of water, and then some 
crystals of iodide of potassium or iodine must be added until the liquid 
acquires tho tint of rum or curapoa. It is advisable to prepare this 
reagent in different states of concentration. I t  will  be found to colour 
cellulose in a few minutes a deep blue colour. Occasionally, when the 
cellulose coloration is found to be partly masked by other matters 
present, it may be advisable to warm the sections to be studied with 
a weak solution of hydrochloric acid (1 per cent.) or potash (4 per cent.). 
After this the staining will be found to appear instantly. 

Staining the Bacillus of Glanders.*-Dr. H. Kiihne, who considers 
the staining of B. mallei to be especially difficult, advises the following 
procedure. Before immersing in the stain the sections are to be 
thoroughly freed from spirit. This done, they are placed for 3-4 minutcs 
in carbol-methylen-blue (water, 100 ; carbolic acid, 5 ; alcohol, 10 ; 
methylen-blue, 1. F, gr.) and then decolorized in water acidulated with 
hydrochloric acid, after which the acid is extracted with distilled 
water. After a transitory immersion in alcohol they are transferred to 
anilin oil to which 6-8 drops of oil of turpentine have been added. 
Then to pure turpentine, xylol, and lastly balsam. 

New Rapid Process for Staining Bacillus Tubercu1i.-MM. Pittion 
and Roux have presented to the Socikt6 de Mkdecine de Lyon t a process 
for differential staining of bacillus tuberculi, in which the easily decom- 
posable anilin water, or its substitute, carbolized water, is supplanted by 
aqua ammonis. There are in the process three fluids, viz. :- 

Solution A. Ten parts of fuchsin dissolved in 100 parts of absolutc 
alcohol. 

Solution B. Three parts of liquid ammonia dissolved in 100 partfi 
of distilled water. 

Solution C. Alcohol, 60 parts ; water, 30 parts ; nitric acid, 20 parts ; 
anilin-green, to saturation. I n  preparing this solution dissolve the 
green in the alcohol, add the water, and lastly the acid. 

To 10 parts of solution B add 1 part of solution A, and 
heat until vapour begins to show itself, then immerse tho cover-glass, 
prepared as in the ordinary method of staining. One minute suffices 
to thoroughly stain the bacilli. Wash with plenty of water, and after 
rinsing with distilled water let fall on the film side of the cover-glass 
2 or 3 drops of the green solution (C), and let it  remain not longer than 
40 scconds. Wash off with abundant water, dry, and mount in xylol 
balsam. The bacilli will, on examination, be found to be stained a fine 
rose red upon a pale or delicate green ground. 

Most excellent preparations may be obtained by replacing the 
fuchsin with gentian-violet and the anilin-green with a weak solution 

To use. 

- - 
of chrysoidin. 

An experiment made with the above stain by Dr. F. L. James $ seems 

* Fortschritte der Ned., 1888, p. 860. 
t St. Louis Med. and Surg. Journ., lv i .  (1889) p 155. $ T. c., p. 15G. 
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to prove its claims to superiority over all other stains yet tried. Not 
only is the process more rapid than any hitherto used (except that of 
Glorieux, and it equals even this remarkably rapid method), but a greater 
number of bacilli are developed. Further than this, the bacilli appear 
to be swollen by the process, and show up larger and more clearly. 

(5) Mounting, including Slides, Preservative Fluids, &c. 

Preparing and Mounting Diatoms.*-In his account of the diatoms 
of the Bay of Villafranca, I\I. Peragallo recommends the following plan 
for separating and preparing them for examination, in the case of those 
species which are dredged up from the bottom mixed with sand and mud. 

The material is first passed through a coarse sieve with meshes about 
1 mm. in diameter, the residue (which has pasrjed through the sieve) 
placed in a dish, and hydrochloric acid added drop by drop to dissolve the 
calcareous matter ; when effervescence has ceased, the deposit is placed 
in a large vessel and allowed to settle repeatedly after washing with 
water until every trace of acid has disappeared. It is then boiled in 
water alkalized by potassium or sodium carbonate, and shaken; the 
diatoms fall to the bottom, while the mud remains in suspension, and by 
repeated decanting the diatoms are obtained with but small admixture 
of any foreign matter except sand, especially if finally treated with 
sulphuric acid. The diatoms are lastly separated from the sand by a 
tedious process of moistening with alcohol and passing down an inclined 
glass tube, when the diatoms pass down and the sand remains behind. 
The whole process occupies more than a month, but is stated to produce 
very good results. 

For  mounting, the diatoms are always placed on the cover-glass. 
The fixing material recommended is gum adraganth, as prepared by 
M. Brun of Geneva, the refractive index of which is very near to that 
of glass, and as a saturating fluid a solution of styrax or liquidambar in 
benzin or in a mixture of benzin and absolute alcohol. The diatoms 
are placed in the position they are intended to  occupy on the cover-glass 
by means of a mounted hair or small pincers with a wooden handle. 
The pincers are then lightly dipped into the solution of gum adraganth, 
and, after moistening the cover by the breakh, the diatoms are lightly 
touched with the pincers. When the moisture has entirely evaporated, 
a drop of the saturating fluid is placed on the cover-glass, and when the 
air-bubbles have entirely disappeared, and before the fluid has complctely 
evaporated, a drop of styrax is added. The preparation is thcn warmed, 
and placed by pincers on thc slide, an2 the excess of styrax removed by 
linen soaked in alcohol. 

Mounting Diat0ms.f-M. Bialle de Langibaudiere mount8 diatoms i n  
the following manner. Upon a clean cover-glass,.previously placed upon 
a bronze or iron table, are dropped from a pipette several drops of 
distilled water. Then from the bottle in which the diatoms are 
preserved in spirit, is removed a small quantity of the fluid, with the 
same pipette. Of this fluid one drop is let fall into the distilled water 
on the cover-glass. Owing to the alcoholic fluid falling into water, the 
diatoms are scattered all over the cover-glass. The metal table is then 
gently heated, so that the water evaporates very slowly and without ebui- 
lition. The rest of the manipulation is performed in the usual manner. 

Cf. ante, p. 427. * Bull. Sac. Hist. Nat. Toulouso, xxii. (1888) pp. 16-35. 
f Jonm. de Micrographic, xiii (1883) p. 53. 

1889. R 
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Cement Varnishes and Cells.*-Mr. S. a. Ehank finds that every 
medium of an aqueous or glycerin nature sooner or later softens all 
ordinary cell cements. Mounts of A l p ,  &c., in copper solution, glycerin, 
i n  solution of chloral hydrate, in cells of solution of sealing wax and 
such similar cements, when about three years old, all show the cement 
creeping in towards the centre of the mount. All cells to bo used for 
fluid (other than alcoholic) and glycerin solutions should be carefully 
covered with shellac. This may whiten where the fluid touches it, but 
it resists well. Cement down the cover with shellac also, and back it 
with a more tenacious varnish. 

Lovett’s cement, which is white lead 2, red lead 2, litharge 3, ground 
tqgether with thin gold size to a working consistence, hardens more 
quickly than gold size, and seems to be entirely permanent. Mounts 
four years old prepared with this cement are still perfect, resisting 
glycerin and weak alcoholic solutions. This cement is troublesome to 
prepare and cannot be well kept, like shellac varnish. 

Cells are, as a rule, made too deep or too wide. The expansion and 
contraction of considerable bodies of fluid soon looson any but very 
carefully made cells. Fluid mounts which show signs of failure should, 
as a rule, be immediately remounted. The presence of air seems to 
facilitate decomposition. Frequently the bubble is a gaseous result 
of internal decomposition, which progresses in spite of liberal coats of 
varnish subsequently applied. 

Glass slips, with concave centre, should be prepared for many objects. 
They cost about the same as looso glass cells, and are deep enough 
for a head of Teenia Solium, &c., and the addition of a ring of thick 
shellac, well  dried, forms a cell deep enough for a wide range of objects. 
All fluid mounts ought to be revarnished every year whether thcy show 
signs of failure or not. 

King’s amber or Brown’s rubber are transparent varnishes, and 
neither will impair the beauty of any fancy finish. White and black 
finishing varnishes may be made by adding to shellac varnish, tube 
oil-colour, ivory black, or zinc white. The resulting finish does not 
crack, but is not as brilliant as zinc cement or asphaltum. 

The surface of a slide to which a cell is to be cemented, should be 
well cleaned with a mixture of equal parts of alcohol and chloroform. 
The best cement fails to adhere on a dirty glass s-mface. 

Copal Cement.?-Mr. W. Z. Davies makes a transparent and colour- 
less ccment, which is useful as a finishing varnish and for cell-building, 
in the following manner :- 

Take best clear cop21 gum, coarsely pulverized, mix with a sufficient 
quantity of benzol to cover it, and let stand for 24 hours, Tako of 
chloroform twice as much as of the benzol, and in it as much gum 
camphor to saturate the chloroform, and then add a small quantity of 
pale linseed, nut, or poppy oil. The quantity of oil will vary according 
a8 a quick or slow drying cement is desired. If no oil, or a very small 
quantity is added, the cement M i l l  dry very quickly. Next add the 
mixture to the copal and benzol, shaking at intervals for several days, 
until as large a quantity as possible of the gum has been disdolved. 
I’our off, filter, and evaporate to  any desired consistency. 

This ccnioiit :dlicrcs woll to glass, espccially if thc glass is warm 
?I I’k X k r v ~ c i q i i  , IX (i869) pp. 126-7. t T. c.. pp. 7s-3. 
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when the first coat is applied. Cells built up entirely of it are as 
colourless as the glass itself. 

Finishing Slides.*-The only factors, says Miss M. A. Booth, to bc 
taken into account fc,r filling up the distance from slidc to covcr-glms 
without spreading, are a proper cement and tho proper consistency of that 
cement. Let us assume that the cell is of block tin, and firmly attached 
to the slide by shellac cement or by gold size or nierine gluc, niid 60 

thoroughly dried that the cell cannot be moved on the glass by the 
vigorous use of R file. Where strength is not required, no ccmciit is so 
convenient as asphalte or Brunswick black for rounding out thc wall, 
and if applied at one operation there is nothing treacherous about it. 
But never put a fresh coat over a partially dricd onc. 

Where it is desired to reinforce the cement which attaches the ccll 
to the slip, the cement should be used pretty thick, and it is well to 
keep two bottles of each kind of cement, one a fresh and thcreforc thin 
one, and another from which the solreiit has partially ovaporated. 
With most cements i t  is best that they should bo applicd in succcssivc 
coats, allowing time for each t o  dry before the next is applied. With 
cement of a proper thickness arid a penknife to turn up tho ccmeut 
towards the cell, while the turntable is revolving, filling up the distance 
from slide to cover-glass is quite easy. 
L Y o N, H. ".-Cements, Varnishes, and Cells. 

Z A B R I 8 HIE, J. L.-A Nest of Watch-glass Covers. 
The Microscope, IX. (1889) pp. 69-74, 

J w n .  New Yorh Micr. Soc., V. (1889) pp. 76-8 (3 figs.). 

(6) Miscellaneous. 

Counting the Colonies in  an Esmarch Plate.7-Wherc it is dcsirablo 
to make an accurate enumeration of the number of colonies devclopcd on 
an Esmarch plate, and where these are not very numerous,Dr. Tavel adopts 
the following method. The tube to be counted is pushed slowly and with 
a screw-like motion into an Esmarch enumerator, and at thc same time a 
glass rod is fixed to its clamp, 60 that a spiral line is traced upon the 
glass, thc turns of which are about 1 cm. distant from one another. 
The counting is done by following with a lens the course of the spiral 
from its beginning to its end. I n  this way the risk of counting a 
colony twice over is prevented. 
B E N  E c K E, F.-Die Bedeutnng der mikroskopischen Untersachung von Kraftfntter- 

mittcln fur die landwirthschaftliche Praxis. (The importance of the microscopical 
investigation of strengthening-fodder for praotical agriculture.) 

15 pp., Svo, Dresdeu, 1888. 
13 I D w E L L, W. D.-A Land Title settled by the Microscope. 

[Examination of some lead-pencil memomnda alleged to be of different dates.] 
Amsr. Mon. Micr. Journ., X. (1889) p. GO. 

B R O  w N, F. W.-A Course in Animal Histology. IX. 
[Muscle.] The Microscope, IX. QSS9) pp. 81-2. 

F R E E D o R N, G. C.-Notices of New Methods. VIIL, IX. 
Amer. Mon. Micr. Joicrn., X. (1889) pp. G6, 79-80. 

T A T  E, A. N.-The Application of the Microscope to Technological Pnrposes. 
20th Ann. Rep. Licerpool Micr. SOC., 1S89, pp. 6-9. 

W H E L P L E Y, H. M.-Microscopical Laboratory Notes. 
Amer. Mon. Micr. Journ., X .  (1889) pp. 654. 

* Micr. Bulletin, vi. (1889) p. 8. 
t Centralbl. f. Baktoriul. u. Parasitenk., v. (18%)) p. 552. 


